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1. introduction

This five-year technical review report is provided pursuant to the Administrative Order on Consent (AQC)
between Tyco Fire Products LP (Tyco), located at One Stanton Street, Marinette, Wisconsin, and the
U.S. Environmental Protection Agency (USEPA), dated February 26, 2009, and has been prepared in
accordance with Section VI, 11, paragraph g of the AOC (USEPA 2009a). For this document, the term
site is used to refer to areas associated with the AOC, including the terrestrial property and adjacent
areas within the Menominee River. The AOC required Tyco to submit the initial five~-year technical review
report to USEPA by December 31, 2013 and to provide additional reviews every 5 years thereafter. This
is the second five-year technical review report for the site.

The AOC also requires monitoring to be conducted to evaluate the effectiveness of the groundwater
management system to contain arsenic-impacted groundwater within the containment areas. As part of
that requirement, a report is to be submitted annually documenting the monitoring effort. Based on
discussions with USEPA, the 2018 barrier wall groundwater monitoring annual report components have
been incorporated into the five-year technical review, streamlining the submittal and review process for
these documents. Because of the timing of preparing and submitting this combined repert, this report
includes data/information collected through early November 2018.

1.1 Document Organization

This report is organized into the following sections:

e Section 1, Introduction—Provides the site description and brief history, physical site characteristics,
components of the selected remedy for the site, and the document organization.

e Section 2, 2018 Barrier Wall Monitoring Activities—Provides a summary of the barrier wall
groundwater monitoring activities completed in 2018.

e« Section 3, 2018 Barrier Wall Effectiveness Evaluation—Provides a summary of the groundwater
system operations and the evaluations of the barrier monitering data and applicable supplemental
monitoring data collected from January 2018 through early November 2018.

e Section 4, Status of the Remedy—Describes the components of the selected remedy listed above,
including the Agreement on Resolution of 2013 Five-Year Technical Review fssues (AOR; USEPA
2014a) and other remedy enhancements, and presents the status for each component. This section
also incorporates the onsite groundwater management component review, evaluates the performance
of the three main technologies from the AOC that make up the groundwater management component,
and discusses their appropriateness and any proposed modifications.

e Section 5, Review of Arsenic and the Protection of Human Health and the Environment
Related to Groundwater—Provides an evaluation of the current scientific and engineering
knowledge relevant to protecting human health and the environment.

e Section 6, Review of Arsenic Treatment Technologies Related to Groundwater— Review of
treatment technologies for remediating arsenic in groundwater that have been developed since the
2013 five-year review.

e Section 7, Summary of Conclusions—Summarizes the conclusions from the review and presents
any potential future activities under consideration.

e Section 8, References—Provides the references cited in this report.

1.2 Site Description and History

The site is an active manufacturing facility in northeastern Wisconsin, adjacent to the southern shore of
the Menominee River (Figure 1). The facility property is bordered by the Menominee River to the north;
the 6th Street Slip and City of Marinette property to the east; Water Street, City of Marinette property,
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Marinette School District property, and residential properties to the south; and Stanton Street and
Fincantieri Marinette Marine to the west.

The facility consists of approximately 63 acres, including a manufacturing area on the western part of the
property and an undeveloped area to the east, commonly known as the Wetlands Area. The Salt Vault
and 8th Street Slip areas are located between the manufacturing and Wetlands Area. A fence surrounds
the facility and access is restricted. Figure 2 shows the facility site plan.

The facility was first used for lumber mill operations, sawdust disposal, and raw and cut lumber storage.
Tyco (or its predecessor companies), which has occupied the property since 1915, manufactured cattle
feed, refrigerants, and specialty chemicals. The facility manufactured arsenical-based agricultural
herbicides from 1957 to 1977. A byproduct of the manufacturing of this herbicide was a salt that
contained approximately 2% arsenic by weight and was stockpiled at several locations on the property
and subsequently entered site soil and groundwater. By 1978, the facility ceased production of arsenical-
based herbicides and, since 1983, has produced only fire extinguishers and fire suppression systems.

The site and associated impacts have been studied since 1974. Tyco has implemented several corrective
measures under State of Wisconsin remedial action programs and the U.S. Resource Conservation and
Recovery Act (RCRA) program. Between 1999 and 2000, interim site corrective actions were completed
including constructing a slurry wall and/or sheet pile sections around the Salt Vault and 8th Street Slip
(Figure 2) to contain groundwater (the Salt Vault and 8th Street Slip are now enclosed/contained and no
longer used for their original purposes; therefore, they are referred to as the former Salt Vault and the
former 8th Street Slip). An interim corrective action also was conducted in the former 8th Street Slip. Soft
sediments in the 8th Street Slip were removed, the slip was filled and covered with asphalt, and a
groundwater monitoring program was established. Based on the results of the monitoring program,
USEPA agreed that monitoring could be discontinued within these containment areas because the
effectiveness of the barriers had been established. The 2009 AOC documented corrective actions
required at the site (USEPA 2009a). Details regarding these remedial actions are presented in

Sections 1.5 and 4.

1.3 Physical Site Characteristics

Site geology on the upland side consists of an upper soil layer consisting of sand/gravel fill. Based on
historical documentation, the fill material has been placed on the site periodically for over 100 years of
various operations. Beneath the fill layer is a loose to medium dense alluvial deposits consisting of fine- to
coarse-grained sand and gravel. Some of these alluvial deposits consist of an organic-rich fine-grained
peat material. Underlying the alluvial stratigraphy is a layer of dense silty sand to sandy silt that
transitions to an even denser sandy silt and clay compacted glacial till deposit. Below this is dolomitic
bedrock approximately at 40 feet below ground surface (bgs). In the near-shore environment, there are
also four distinct material types: soft sediment, semi-consolidated materials (SCM, fine- to medium-
grained sands, analogous to the alluvial deposits in the upland area), glacial till, and dolomitic bedrock.
Before the 2012-2014 removal actions, water depth in the river in the project area ranged from less than
1 foot in the South Channel and 26 feet in the Main Channel of the Menominee River.

Regional groundwater flow beneath the facility is generally northeast toward the Menominee River. Noted
variations in historical groundwater flow (before construction of the barrier wall) were observed in the
northwestern portion of the facility: groundwater flow was from the southeast toward the northwest, likely
the result of a filled-in slip that is present along the western border of the site. Other local preferential
pathways of migration may be present at the site. The direction of groundwater flow is affected near the
facility because of the presence of the containment barrier wall, which was completed in fall 2010.
Regional groundwater flow outside the facility likely remains generally toward the Menominee River but is
diverted around the barrier wall directly south of the facility.

1.4 2018 Barrier Wall Groundwater Monitoring

This report serves as the annual report for 2018 and summarizes the monitoring and field activities,
associated data, and a quality review of the laboratory data collected for the January 2018 to early
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November 2018 monitoring period. This report also assesses the effectiveness of the current monitoring
wells, evaluates the available data, and evaluates the effectiveness of the containment barrier wall in
accordance with the Revised Barrier Wall Groundwater Monitoring Plan Update (BWGMPU; CH2M HILL,
Inc. [CH2M] 2015a) approved by USEPA on September 15, 2015 (USEPA 2015a).

1.5 Selected Remedy

The 2009 AOC required the implementation of remedial actions at the site. The primary components of
the selected remedy include:

Institutional Controls

Soil Remediation, which includes limit soil excavation and installation of covers

Site Security

Menominee River Sediment Removal

Onsite Groundwater Management, which includes the containment barrier wall, engineered
groundwater collection and treatment system (GWCTS), phyto-pumping system, and barrier
monitoring

Pursuant to the AOC, all primary components of the remedy were implemented between 2009 and 2013.
The components of the selected remedy and their status are described in greater detail in Section 4,
including any operations and maintenance (O&M) requirements (per agency-approved plans).

Quarterly reports are submitted to the agency, as required in the AOC, to document the activities
conducted as part of the corrective actions and each report presents a brief description of the work
completed during the reporting period, data collected, problems encountered, schedule of planned
activities, as well as key correspondence and documents submitted for the quarter. Additional information
was communicated in weekly/biweekly summary reports emailed to the agency during active construction
of the remedies. A summary of AOC required deliverables submitted from December 2013 through early
November 2018 is presented in Table 1. The components of the AOC tasks and their status are
described in greater detail in Section 4.

After completing the 2013 five-year review and the decision to move forward with the Legacy Act Project
(which accelerated the remediation of contaminated sediments) in coordination with the Great Lakes
Legacy Act group within USEPA, an AOR was entered into between Tyco and USEPA (USEPA 2014a).
The AOR required implementing the following tasks:

¢ Pump down program (PDP) to lower groundwater levels in the former Salt Vault and 8th Street Slip o
an elevation at or below the U.S. Army Corps of Engineers (USACE) ordinary low water mark datum
elevation of 577.5 feet (International Great Lakes Datum [IGLD] 1985) and maintain the target
elevation in perpetuity

« Estimate seepage at the Main Plant barrier wall

e Sediment sampling in 2018 and 2023

e Main Plant barrier wall dye testing

« Update the Barrier Wall Groundwater Monitoring Plan

e Submit an addendum to 2013 five-year review addressing USEPA comments

An additional task was added during the review of the BWGMPU (CH2M 2015a). USEPA’s letter
Comments and Request for Revision dated October 10, 2014 to Tyco (USEPA 2014b), requested that an
outfall investigation plan be developed to determine whether arsenic in the shallow groundwater is finding
its way into the stormwater conveyance system and is being conveyed to the Menominee River through
the outfalls, with the goal of protecting the river from arsenic re-deposition subsequent to the river
sediment remediation effort. Tyco agreed the investigation was needed to obtain information on the
sewers and develop a path forward based on sampling results. All components of the AOR remedies
have been initiated, are in progress, or have been implemented. The components of the AOR tasks and
their status are described in greater detail in Section 4.
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2. 2018 |

Barrier wall monitoring activities completed by Tyco in 2018 were conducted in accordance with the 2015
BWGMPU (CH2M 2015a) and included:

arrier Wall Monitoring Activities

Collecting semiannual groundwater elevation data

Conducting semiannual groundwater sampling for analysis of total arsenic

Conducting five-year groundwater sampling for analysis of volatile organic compounds (VOCs)
Performing semiannual well network inspections

Resurveying a portion of the well network

Surveying and inspecting the sheet pile barrier wall

The following subsections summarize the monitoring activities completed in 2018. Monitoring locations
are shown on Figure 2, and information on the status and frequency of current data collection activities
associated with each monitoring well is summarized in Table 2.

2.1 Groundwater Monitoring
211 Groundwater Elevations

Semiannual manual depth-to-water (DTW) measurements were taken in April and September 2018 at the
wells indicated on Figure 2. If groundwater sampling was completed as part of a monitoring effort, a
synoptic water level survey was performed before initiating purging or sampling activities. DTW
measurements were recorded to the nearest 0.01 foot from the top of the polyvinyl chloride casing or riser
pipe using an electronic water level meter. Transducers, at locations required in the BWGMPU with
subsequent approved modifications, were installed in 2016 and data were downloaded quarterly.
Pumping conditions around the April and September 2018 events included the following, with additional
details on the GWCTS provided in Sections 3.1.1 and 4.5.3 (Table 3 includes average monthly flow
rates):

Monthly Average Extraction Well Flow Rates (gallons per minute)
Month EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7
April 2018 0.58 0.00 0.03 0.03 2.30 1.18 0.57
September 2018 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consistent with the 2016 and 2017 PDP efforts, groundwater extraction occurred in the former Salt Vault
and former 8th Street Slip during operation of the PDP from late April to early November 2018; extraction
wells EW-2 and EW-3 were not operated during pump down activities. Extraction wells EW-1 and EW-4
are located within existing phyto-pumping plots, resulting in essentially dry conditions in each well during
much of the growing season; therefore, limited groundwater was extracted at these locations during the
2018 growing season. In September 2018, mechanical issues at the GWCTS resulted in no pumping
within the Main Plant and Wetlands Area for an extended period. Table 4 summarizes the manual DTW
measurements collected during the 2018 events, and Appendix A includes the manual water level
measurements collected between 2009 and 2018.

2.1.2 Equivalent Freshwater Head Corrections

High total dissolved solids occur within groundwater at select locations across the facility (that is, the
salinity of groundwater across the facility is highly variable). Salinity affects the specific gravity of
groundwater and ultimately the height of the water column measured within each standpipe piezometer
and monitoring well; therefore, hydraulic head data for the facility have been corrected for equivalent
freshwater head (CH2M 2015b). The corrected groundwater elevations are listed in Table 4, and
Appendix A contains the correction factor for each well.
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21.3 Continuous Hydraulic Head Measurements

Transducers have been installed in 21 monitoring wells and at the staff gauge location at the site in the
Menominee River (8G4) to provide continuous monitoring of water levels at the site in accordance with
the BWGMPU', and a BaroTROLL for monitoring atmospheric pressure changes is installed at a single
well location (MW 103M) within the site. In addition, a transducer is installed in monitoring well MW002S,
located in the former Salt Vault, for continuous monitoring of water levels during pump down operations.
In accordance with an agency-approved request, data at each pressure transducer are recorded hourly at
each location and downloaded quarterly to assess whether groundwater within the barrier wall is acting
independently of the groundwater and surface water outside the barrier wall.

214 Groundwater Sampling

Semiannual groundwater sampling activities were performed between May 2 and May 8, 2018 and
between September 12 and September 17, 2018 at the monitoring well locations indicated on Figure 2.
Groundwater purging and sampling were conducted in accordance with the Quality Assurance Project
Pilan (QAPP; Earth Tech, Inc. 2006) and applicable QAPP addendums (CH2M 2010a, 2012a, 2012b,
2013a). In accordance with Section 4 of the QAPP, monitoring well purging and sampling were performed
using low-flow sampling techniques (USEPA 2002) to minimize turbidity and collect samples
representative of formation conditions.

Groundwater samples were collected from the BWGMPU-specified wells and submitted to TestAmerica in
University Park, lllinois (Wisconsin-certified) under chain-of-custody protocol as described within the
QAPP (Earth Tech, Inc. 2006) and applicable QAPP addendums (CH2M 2010a, 2012a, 2012b, 2013a).
Groundwater samples were analyzed for total arsenic using USEPA Method 200.7. In addition, consistent
with the requirement of the BWGMPU, VOCs were analyzed for at select well locations using USEPA
Method 8260B.

2.1.4.1 Data Usability

Analytical data collected were validated using the criteria of precision, accuracy, representativeness,
comparability, and completeness defined in the QAPP (Earth Tech, Inc. 2006). Quality control criteria
were evaluated for all samples as appropriate for each analytical method. These criteria include
laboratory blanks, field blanks (FBs), field duplicates, laboratory duplicates, matrix spikes and matrix spike
duplicates, holding times, and sample preservation.

The data quality evaluation memorandums and laboratory analytical data reports for April-May and
September 2018 are included in Appendix B. No analytical data collected during this reporting period
were rejected, resulting in 100% usable data as qualified during the data quality review process. The
following represents a summary of the data quality review findings for this reperting period:

e For the sampling events, holding times were met, the chains-of-custody were free of errors, and all
initial instrument calibration were within criteria.

« VOC samples collected during the April-May 2018 sampling event were preserved with hydrochloric
acid upon sample collection. The pH for the sample set were checked on May 17, 2018 and two
samples (MW045M and MW041M) were found to have a pH of greater than 2. The data were *J”
qualified as estimated values, indicating a possible biased low result.

e Continuing calibration verification recoveries above criteria were reported during the September 26
and September 28, 2018 analysis. However; arsenic was reported as not detected in all associated
samples; therefore, data qualification was not required.

e Arsenic was reported in one continuing calibration blank associated with the April-May 2018 sampling
event and two continuing calibrations blanks associated with the September 2018 sampling event
detected arsenic concentrations above the method detection limit. Associated sample results less

1 The transducers installed in monitoring wells MW040S, MW105S, and MW 105D were relocated to monitoring wells MWO003S, MW106S,
and MW106D in July 2017 following receipt of approval from USEPA on Jure 5, 2017.
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than 10 times the blank concentration were “JB” qualified, indicating concentrations reported are
considered estimates.

e Two FBs were collected during April-May 2018 sampling event with arsenic reported above the
reporting limit in the field blank (FB#1) collected on May 3, 2018. Associated sample results less than
10 times the blank concentration were “JB” qualified, indicating concentrations reported are
considered estimates, Three FBs were collected during the September 2018 sampling event, with
arsenic reported as not detected for all.

¢ All precision criteria were met for all analyses completed for the April-May 2018 sampling event and
for most of the analyses completed for the September 2018 sampling event.

2.2 Monitoring Network Effectiveness

The monitoring network effectiveness is assessed by visually inspecting and documenting the condition of
site wells during routine sampling events prescribed by the BWGMPU (CH2M 2015a). During the May
2018 sampling event, a visual survey of the condition of the monitoring wells was completed, and the
following issues were identified:

¢ Monitoring well nest MW 105, located near the southwestern corner of the Main Plant area and inside
the barrier wall, was observed to have water to the top of the casing during the sampling event;
therefore, no samples were collected from the medium depth and bedrock wells. Increased water
elevations at these locations may be attributable to a water main break in the area and/or surface
water runoff infiltration. Subsequently, extensions and protective pipes were installed at each well in
monitoring well nest MW 105 in August 2018.

« Monitoring well nest MWO040, also located in the southwestern corner of the site, was observed to
have cracking of the concrete flush-mount pad allowing water to infiltrate the flush-mount covers. The
flush-mount pads and well covers in the monitoring well nest MWO040 were replaced in August 2018.

e  Monitoring well MW118D appeared to have a frozen water column in the well, resulting in no sample
being collected at this location. In June 2018, MW 118 was determined to have an apparent casing
offset and was properly abandoned in early September 2018. Plans are being made to replace
MW 118D in 2019.

The condition of the remaining monitoring wells was determined acceptable for use; therefore, no cther
repairs were necessary. Table 2 summarizes the well and staff gauge status.

221 Monitoring Well Surveys

Elevations of select barrier wall groundwater monitoring locations were surveyed by a Wisconsin-licensed
surveyor in December 2018. This resurveying was necessitated by the well casing extensions that were
installed at each well of the MW105 monitoring well nest and repairs made to the flush-mount covers and
wells casings at each well of the MW040 monitoring well nest. The most current survey data are included
as part of the water level data provided in Appendix A.

2.3 Outfall Investigation Stormwater Sampling and Upgrades

Tyco implemented numerous upgrades/modifications to the existing stormwater management system in
2016 and 2017 to reduce the potential for arsenic-impacted groundwater to enter these systems and
ultimately be discharged to the Menominee River. Details of the upgrades/modifications are presented in
Section 4.11.

In 2018, Tyco completed the remaining components of the planned upgrade/modifications that included:

e Cure-In-Place (CIP) lining of stormwater roof drains at Building 29 (southwestern portion of the site).
These roof drains are connected to subsurface stormwater lines that previously were lined in 2017.
The activities were completed the week of October 15, 2018.
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¢ Installation of a gate valve at the surface stormwater outfall (Outfall #6) associated with the former
Salt Vault. The gate valve was installed on May 17, 2018. The subsurface outfall piping associated
with this outfall had been abandoned, and the stormwater management for the area was converted to
an above-grade conveyance structure in 2017. The gate valve is necessary to allow for separation of
stormwater collected on the former Salt Vault that may come in contact with impacted soils or
groundwater during potential future remedial actions that may occur in the area. The gate valve will
remain open at all times unless remedial actions require temporary closure.

With the stormwater line upgrades/modifications completed, follow-up sampling was completed as
summarized in the following subsections.

2.3.1 2018 Stormwater Sampling Event

The last of three planned stormwater system sampling events occurred on October 15, 2018. Samples
were collected from 5 of the original 11 stormwater manhole or catch basin locations. Samples were not
collected at the other six locations because five of the locations had been abandoned as part of the
upgrade/modification work and one location (CB231) was associated with the Building 29 stormwater line.
For this document, work near CB231 had not been completed at the time of sampling and appropriate
weather conditions (that met sampling requirements) following the line modifications had not occurred in
time for including subsequent sample collection and laboratory analysis data.

The analytical results are presented on Figure 3. The arsenic concentrations in the five samples ranged
from 54 micrograms per liter (ug/L) in the stormwater sample collected at CB043 (permitted industrial line
discharge Wisconsin Pollutant Discharge Elimination System [WPDES] Outfall #001) to 110 ug/L in the
stormwater sample collected from manhole MH318, located south of Building 40 at the site.

2.3.2 2017 and 2018 Surface Water Sampling

On May 10, 2018, Tyco collected the final round of planned surface water sampling in the Menominee
River. The surface water sampling was requested by the agencies in a March 21, 2016 document
(USEPA 2016a) providing comments to the Qutfall Arsenic Investigation Technical Memorandum (CH2M
2015c¢). The primary focus of the surface water sampling activities was to provide information for use in
issuing discharge permits for the facility. Sampling included collecting surface water samples from
upstream and three surface water samples downstream of the site. In addition, water samples were
collected at the City of Marinette and City of Menominee drinking water intakes.

Four sampling events were conducted commencing in June 2017 (one event per quarter). The samples
were tested for total arsenic concentrations. Table 5 provides the analytical results for each sampling
event. Total arsenic concentrations in samples collected from the upstream location ranged from an
estimated 0.75 to 1.1 ug/L. Total arsenic concentrations in the samples collected from downstream of the
site ranged from an estimated 0.81 to 1.2 pg/l.. Arsenic concentrations in samples collected from the
drinking water intakes ranged from an estimated 0.71 to 1.2 ug/L.
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3. 2018 Barrier
Conclusions

all Effectiveness Evaluation and

The following subsections summarize the groundwater system operations and evaluations of the barrier
monitoring data and applicable supplemental monitoring data collected from January 2018 through early
November 2018, as well as the conclusions from the evaluation. The barrier wall's effectiveness
continues to be assessed through an examination of the following:

¢ Hydraulic conditions; specifically, the following assessments are used to indicate if the wall is
functioning as designed:

— Groundwater flow — review of potentiometric maps to see how the barrier wall may be affecting
groundwater flow.

~ Hydraulic head differences — review of the direction and magnitude of horizontal gradients across
the wall to assess the potential for outward flow and hydraulic connectedness as well as a
summary of the direction of vertical gradients between the unconsolidated deposits and
underlying bedrock.

— Hydraulic independence — review of continuocus hydraulic head measurements to evaluate
whether groundwater within the barrier is acting independently of the groundwater and surface
water outside the wall.

e Total arsenic concentrations in groundwater; specifically, whether:

- Total arsenic concentrations within and outside are consistent with past data and what, if any,
changes in the distribution of concentrations can be observed (for example, is the distribution of
total arsenic concentrations within the wall becoming more spatially uniform over time).

— Statistically significant changes in arsenic concentrations over time could indicate that
concentrations measured at wells within, outside, and beneath the barrier wall {(in bedrock) are
increasing or decreasing over time. Specifically of interest are whether data indicate increasing
trends are present in wells beneath and outside the wall, and the magnitude of concentrations
associated with those trends.

3.1 Summary of System Operations
3.1.1 GWCTS

During the 2018 reporting period, the GWCTS recovered an estimated 1,511,663 gallons of water from
the seven exiraction wells permanently connected to the system (groundwater recovered during the PDP
described in Section 4.6 and subsequently disposed offsite are not included in this total). GWCTS
operational data have been provided quarterly to USEPA, with the most recent report covering operations
through September 2018 (Tyco 2018a, 2018b, 2018c).

Monthly flow rates during the year (through October 2018) for each of the seven extraction wells (EW-1
through EW-7) are presented in Table 3 and on Figure 4. Figure 4 shows that EW-1, EW-6, and EW-7
generally have been pumped at the highest rates from 2012 through 2018 (EW-1 is in the Wetlands Area,
while EW-6 and EW-7 are in the western portion of the Main Plant area). EW-5, in the middle of the Main
Plant area, has also been consistently pumping, whereas EW-2, EW-3, and EW-4 have been operated at
the lowest average rates. EW-2 is in the southern portion of the former 8th Street Slip, EW-3 is in the
former Salt Vault, and EW-4 is in the eastern portion of the Main Plant area. It is important to note that
groundwater elevation management of the former Salt Vault and 8th Street Slip was largely maintained
through operation of the PDP during most of 2018, which did not involve the operation of extraction wells
EW-2 and EW-3.
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3.1.2 Phyto-Pumping System

During the reporting period, maintenance of the phyto-pumping system was completed according to the
Operation and Maintenance Plan, Revision 1 for Onsite Groundwater Management, September 2010
(CH2M 2010b). Because the trees have reached maturity, inspections are now limited to assessment for
unusual tree die off. No unusual die off was observed during the inspection completed by June 29, 2018.

3.2 Hydraulic Conditions

To evaluate the containment barrier wall's effectiveness, the corrected manual DTW was used to
evaluate horizontal and vertical hydraulic components of groundwater flow and compare groundwater
elevations to the Menominee River water levels as discussed below. The approximate depth intervals for
existing wells screened at the site and the convention used for well names at this site are as follows:

¢ “S” = shallow wells—screened zone typically from 5 to 15 feet bgs (10-foot screens) in the alluvial
sand and fill deposits. Select S wells are partially screened across varying thicknesses of
discontinuous peat deposits near the shoreline near the former Salt Vault.

e ‘M’ = "medium depth” or “intermediate” wells—screened typically from 25 to 30 feet bgs (5-foot
screens). These wells are typically screened above the glacial till within the lacustrine silt and sand;
however, at some locations, the M wells are screened within the glacial till.

¢ ‘D" =deep wells installed and sealed within the uppermost portion of bedrock using a 5-foot-long
screen. (Note: In recent historical reports, some of the bedrock wells were assigned a "BR”
designation. In this report and for the future, the bedrock wells are regarded as “D” wells.)

e “P” = shallow alluvium and fill wells, screened above a discontinuous peat layer within the former Salt
Vault.

o “EW” = extraction test well — two of these wells were double-screened with a shallow (upper) screen
and a medium depth (lower) screen in the lacustrine silt or within the till (EW-11 and EW-12).

e “BT” = bedrock test well.

e “R’=replacement well.
3.21 Groundwater Flow

Figures BA, 5B, 6A, and 6B present potentiometric contour maps for the S and D wells developed using
data from April and September 2018. As illustrated on the groundwater contour maps for the S wells
(Figures 5A and 6A), the effects of the pumping wells and barrier walls are observed through varying
head differences between each monitored containment area (the Main Plant, former Salt Vault, former
8th Street Slip, and Wetlands Area). The varying heads shown in the contour maps for the S intervals
show groundwater flow patterns within the containment area that vary significantly from those outside the
area.

Within the Main Plant containment area, the distribution of the S well (Figure 5A) groundwater elevations
in April 2018 show the effects of the pumping wells through varying flow patterns within the Main Plant,
with a general flow direction from east to west/northwest, which is consistent with the higher levels of
pumping on the western side of the Main Plant area at EW-5, EW-6, and EW-7. In September 2018, the
distribution of the S well (Figure 6A) groundwater elevations were relatively flat across the Main Plant
because of mechanical issues at the GWCTS that resulted in no pumping within the Main Plant for an
extended period. Depending on location and time, groundwater heads within the Main Plant containment
area have been both higher and lower than groundwater levels at the exterior of the barrier wall. Shallow
groundwater upgradient of the site is being diverted laterally around the barrier wall, which is an indication
of the effectiveness of the barrier wall.

As expected, the unique distribution of shallow groundwater elevations within each containment area
varies significantly from the distribution of heads measured within the bedrock wells during the same
monitoring events (Figures 5B and 6B). Bedrock groundwater heads were significantly less variable, and

ED_014293_00000428-00016



Five Year Techninal Revisw

consistent with past events, the potentiometric contour maps indicate bedrock groundwater was relatively
higher in the south-central portion of the site and moves in a relatively northwest and northeast direction
from this higher area with a limited horizontal hydraulic gradient. As anticipated, flow patterns within the
bedrock remain unaffected by the barrier wall, which was designed to contain groundwater within the
overlying unconsolidated deposits and not in bedrock. In general, the groundwater elevation contour
maps are consistent with past events and indicate the barrier wall is functioning as designed.

3.2.2 Hydraulic Head Differences
3.2.21 Horizontal Gradients

Horizontal hydraulic gradients are listed in Table 6, which presents head differences in monitoring wells
located adjacent to each other on either side of the barrier wall as measured during the May 2014 through
September 2018 events. While the gradients across the wall indicate if there is a potential for flow to
occur to or from the containment area, the difference between the heads also provides an indication of
whether a hydraulic connection across the wall is likely.

Table 6 shows that groundwater elevations collected from the “S” and “M” wells during the April-May and
September 2018 monitoring events upgradient of the site were lower inside the wall than outside the wall
at all locations, except for the April-May 2018 event at MW103S/MW104S and both 2018 events at
MWO064M/MW102M. The higher elevations on the upgradient portion of the barrier wall are the result of
mounding on the upgradient side, which shows the wall is serving as an effective barrier.

Cross-gradient monitoring well groundwater elevations along the western (Main Plant) area of the site
were predominantly higher inside the barrier wall than outside the barrier wall during both the April-May
and September 2018 monitoring events. This condition may be the result of known/observed localized
surface water infiltration at the MW 105 monitoring well nest (the well nest recently underwent repairs,
including well casing extensions and protective pipe addition, to minimize this condition) and a nearby
water main break. In addition, the MW 106 well nest is in a small area of grass surrounded by asphalt
cover, providing for localized surface water infiltration near this well nest. While the MW003 well nest
(located outside the barrier wall near the MW 106 well nest) also is in a small area of grass cover, the area
is topographically higher than the surrounding area, allowing for relatively more surface water runoff away
from the area of the wells. Cross-gradient monitoring well groundwater elevations along the eastern
(wetlands) area of the site were predominantly lower inside the barrier wall than outside the barrier wall
during the April-May and September 2018 monitoring events.

In general, the difference in groundwater elevations inside versus outside the barrier wall suggest the wall
is serving as an effective barrier. Continuous hydraulic head data and the absence of increasing arsenic
concentration trends in groundwater outside the wall (except MW102S8 and MW 1048), as discussed in
Sections 3.2.3 and 3.3.2, provide evidence of the effectiveness of the wall at these locations.

Groundwater heads from bedrock wells that are inside the barrier wall (screened below the wall) generally
were similar to those in the adjacent exterior bedrock wells (Table 6), less than 0.48 foot head difference
across all locations in April-May and September 2018. The exception to this was the MW105D/MW040D
pair, which had up to a 2-foot variance based on data collected during the April-May 2018 event, but had
issues with a water main break and surface water infiltration into the MW 105 well nest, as discussed in
Section 2.2.

A comparison of groundwater elevations between site wells adjacent to the Menominee River and staff
gauge (SG4) data collected in April-May and September 2018 indicate groundwater elevations were
generally higher than the river in the Main Plant, varied in the Wetlands Area (likely the results of
evapofranspiration), and were lower than the river following re-commencement of the PDP in the former
Salt Vault and former 8th Street Slip areas.

ED_014293_00000428-00017



Five Year Technical Review

3.2.2.2 Vertical Gradients

Vertical gradients have been calculated using the hydraulic head data collected at monitoring well nests
across the site (within and outside the containment areas) during the April-May and September 2018
events. Tables 7 and 8 summarize the results for wells outside and within the barrier wall for the 2014
through 2018 sampling events, respectively. Vertical gradients between the S and M unconsolidated wells
as well as between the M depth and D (bedrock) wells have each been calculated. The discussion of
these data focuses on the gradients that were measured between the unconsolidated and bedrock
deposits (M versus D wells). While the utility of these data for evaluating the effectiveness of the wall is
limited, they are included herein to allow for their comparison against past conditions. The data are
generally consistent with previous reports (CH2M 2012c¢, 2013b, 2014a, 2015d; Tyco 2016a, 20173,
2018d).

In general, the direction of the vertical gradients (up vs. down) between the M and D wells upgradient and
outside the barrier wall are predominantly downward (Table 7). This is due to the buildup of the heads in
the unconsolidated deposits just upgradient of the site caused by the barrier wall; a corresponding buildup
of heads in bedrock here is not observed (see above). Within the barrier wall, the direction of the vertical
gradients between the M and D wells vary (Table 8). For example, within the former 8th Street Slip area,
the relatively higher extraction rates from wells screened in unconsolidated deposits during
implementation of the PDP created an upward gradient that was cbserved during the 2018 monitoring
events. Elsewhere where extraction rates are limited, downward gradients between the unconsolidated
deposits and underlying bedrock are present, except in the Wetlands Area during the September 2018
event where evapotranspiration likely contributed to the upward gradient and in the MW 105 and MW040
monitoring wells where infiltration issues have occurred in the past.

The spatial variability in the direction of vertical gradients that is observed within the wall relative to that
observed beyond the wall indicate these two hydraulic systems are acting independently. Within the
barrier wall, the distribution of upward and downward vertical gradients is largely controlled by the
ongoing shallow groundwater extraction efforts, evapotranspiration, and proximity of well nests to
localized infiltration areas (grass areas) within the barrier wall. Conversely, the river, and to an extent the
barrier to flow that is created by the upgradient portion of the containment wall, appear to continue to
control the direction of vertical hydraulic gradients at locations outside the barrier walls.

3.23 Hydraulic Independence

Pressure transducers for collecting continuous hydraulic head data from the wells screened at various
depths and locations across the site and from the adjacent surface water of the Menominee River were
installed in 2016 at locations required in the BWGMPU. Collection of these data is ongoing. As part of the
2018 annual report, continuous head data collected using the transducers were used to evaluate whether
heads within the contained unconsolidated deposits are acting independently from those outside the wall
(groundwater and surface water) and within the underlying bedrock. Transducer data graphs are provided
in Appendix C.

3.2.31 Former Salt Vault

Three transducers are installed in the former Salt Vault area at monitoring wells MW002S, MW115S, and
MW 119D to monitor water levels over time. Data obtained from monitoring wells MW002S and MW1158
document the response of groundwater in this containment area during pumping operations associated
with the PDP. During periods of non-pumping, these former Salt Vault monitoring wells screened in the
unconsolidated deposits appear to behave independently of water level fluctuations in the river, which is
consistent with 2016 and 2017 cbservations (Appendix C, Figures 1a and 1b). The transducer data are
consistent with manual water level measurements obtained as part of the PDP (Figure 7A). MW119D,
completed within bedrock, had limited data usability because of the significant drawdown and slow
recharge of the well associated with groundwater sampling activities; however, MW119D was replaced
with a 30-pound per square inch gauge (psig) transducer on February 21, 2018 (was 15 psig), in an effort
to better record data obtained throughout the year. Section 4.6 contains additional details about the PDP.
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3.2.3.2 Former 8th Street Slip

Two transducers are installed in the former 8th Street Slip at monitoring wells MW120S and MW120D to
monitor water levels over time. Data obtained from monitoring well MW 120S documents the response of
the groundwater elevation in this containment area during the pumping operations associated with the
PDP. During periods of non-pumping, this monitoring well screened in the unconsolidated deposits
appears to behave independently of water level fluctuations in the river, which is consistent with 2016 and
2017 observations (Appendix C, Figure 2). The transducer data are consistent with manual water level
measurements obtained as part of the PDP (Figure 7B). Data obtained from monitoring well MW 120D
indicate pumping operations within the area are not affecting the bedrock aquifer. Consistent with bedrock
wells across the site, hydraulic heads in bedrock here are closely correlated with the river level
elevations. Section 4.6 contains additional details about the PDP.

3.2.3.3 Wetlands Area

Four transducers are installed in the Wetlands Area at monitoring wells MW047S, MW047D, MW108S,
and MW109D to monitor water levels over time. One additional monitoring well beyond and adjacent to
the Wetlands Area (MW1008) also is outfitted with a pressure transducer for comparison. Data obtained
from monitoring wells MW47S and MW1098S, located inside the barrier system and screened in the
unconsolidated aquifer, show higher water levels in the summer and early fall timeframe with significant
decreases in water levels during the growing season when recharge was reduced and evapotranspiration
in the phyto~-pumping plot in the Wetlands Area is at its maximum for the year.

Water levels within the Wetlands Area were generally lower than water levels measured outside the wall
and within the river during the July through September period. These Wetlands Area monitoring wells
screened in the unconsolidated deposits appear to behave independently of water level fluctuations in the
river (Appendix C, Figures 3a, 3a-1, 3b, and 3b-1). Consistent with past monitoring periods, bedrock
monitoring wells MW047D and MW 100D largely mimicked the river fluctuations throughout the monitoring
period. The water levels measured in monitoring well MW100S located outside the barrier system also
mimic the river water level fluctuations; however, the fluctuations are much more subdued when
compared to the bedrock water level response to river level fluctuations, but also show similar response
to reduced recharge and evapotranspiration from native plants in the unconsolidated aquifer during the
growing season.

3.2.3.4 Main Plant

Twelve transducers are installed within the Main Plant area in a series of five monitoring well nest clusters
at monitoring wells MW003S, MW064S, MW064D, MW 102S, MW106S, MW 106D, MW 1083, MW 108D,
MW117S, MW117D, MW 118S, and MW 118D. Two of these monitoring wells (MWO003S, and MW 102S)
are outside the containment barrier; the remaining monitoring wells are within the footprint of the Main
Plant. MWO0O03S and MW106S in the northwestern corner of the site generally show the water levels in the
unconsolidated aquifer are higher inside the barrier system compared to outside the barrier system
(Appendix C, Figure 4a). The difference in head elevations across the wall here indicate the barrier wall is
an effective hydraulic barrier. Data obtained from monitoring well MW 106D document water levels in
bedrock generally mimic changes in water levels in the river.

Monitoring wells MW064S, MW064D, and MW1028 are in the south-central portion of the Main Plant
area. Monitoring well MW102S is outside the barrier wall, while MW064S and MW064D are within the
footprint of the Main Plant barrier system. Data obtained show that water levels in the unconsolidated
aquifer outside the barrier wall near MW102S are significantly higher than inside the barrier wall
(MW06483), which suggests the wall is acting as an effective hydraulic barrier between the two areas
(Appendix C, Figure 4b).

Water level data obtained at MWQ064S, which is within a phyto-pumping plot, also show the significant
reduction in water levels in the unconsolidated aquifer during the growing season followed by a relative
rise in water levels when evapotranspiration is at a minimum during late fall and winter. Data obtained
from monitoring well MW064D document the independence of water levels in bedrock when compared to
the unconsolidated aquifer. Water levels in bedrock generally mimic changes in water levels in the river. It
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should be noted that the transducer from monitoring well MW102S was temporarily removed on
February 21, 2018 and replaced July 19, 2018 to allow for per- and polyfluoroalkyl substances sampling.

Monitoring well nests MW117S/MW 117D and MW 1188/MW118D are in the northwestern and north-
central portions of the Main Plant, respectively, adjacent to the river. Data obtained from the monitoring
wells document the unconsolidated aquifer behaves independently from river fluctuations, indicating the
barrier between the river and the unconsolidated aquifer in this area is effective (Appendix C, Figures 4c,
4c-1, 4d, and 4d-1). Measured heads in monitoring well MW117D, completed in bedrock, generally mimic
the changes in the water levels in the river. Data obtained from monitoring well MW118D indicate
operational irregularities with the transducer during the monitoring period, and data download activities
were difficult as the monitoring well was frozen during the winter download and observed under a large
show pile during the spring download events. MW 118D was planned to be replaced with a 30 psig
transducer (was 15 psig) to better record data throughout the year, as most of the data obtained are not
representative and not usable at this time; however, MW118D was found to have a cracked/offset casing
on June 13, 2018 and was abandoned in early September 2018 with plans to replace MW118D in 2019.

Monitoring wells MW108S and MW 108D are near the river adjacent to the scuthern portion of the Turning
Basin and within the footprint of the barrier system. Data obtained from monitoring well MW 108S show
that the unconsolidated aquifer behaves independently from the river fluctuations, indicating the barrier
between the river and unconsolidated aquifer in this area is effective (Appendix C, Figures 4e and 4e-1).
It should be noted that the transducers from monitoring wells MW108S and MW 108D were temporarily
removed on February 21, 2018 and replaced July 19, 2018 to allow for per- and polyflucroalky!
substances sampling. Data obtained from monitoring well MW 108D also indicate operational irregularities
from December 2017 through the end of February 2018, rendering the data unusable. The transducer in
MW 108D was replaced with a 30 psig transducer {was 15 psig) on July 19, 2018 to better record data
throughout the year, as most of the data obtained prior to this time are not representative and determined
not usable at this time. The July 19, 2018 on-transducer readings at MW 108D generally follow the river
fluctuations, but these fluctuations are more muted than typically seen at other bedrock wells.

3.3 Total Arsenic in Groundwater

Total arsenic concentrations were evaluated to identify trends and distribution in site groundwater since
barrier wall completion in fall 2010 and relative to the 2009 baseline groundwater sampling event.

3.3.1 Arsenic Distribution

Total arsenic was detected above the method detection limit in 49 of the 51 groundwater samples
collected during the May 2018 sampling event, with detected concentrations ranging from an estimated
2.5 ug/L in groundwater collected from monitoring well MW021M in the southeastern portion (Wetlands
Area) of the site to 4,200,000 ug/L in groundwater collected from monitoring well MW120M in the former
8th Street Slip area.

Total arsenic was detected above the method detection limit in 43 of the 47 groundwater samples
collected during the September 2018 sampling event, with detected concentrations ranging from an
estimated 2.5 ug/L in the groundwater sample collected from monitoring well MW 104M in the
southwestern portion of the site to 1,900,000 ug/L in the groundwater sample collected from MW109M in
the northwestern portion of the Wetlands Area. Laboratory results for the May and September 2018
sampling events are summarized in Table 9.

In general, the highest arsenic concentrations were observed in the northern portions of the site.
Consistent with past sampling events, M wells had the overall highest concentrations. Concentrations in
S wells were generally one to two orders of magnitude lower than corresponding M well concentrations.
Similarly, concentrations in D wells also were generally orders of magnitude less than concentrations in
overlying M wells. The highest concentration in bedrock groundwater (480,000 ug/L) was collected in May
2018 from bedrock monitoring well MW120D in the former 8th Street Slip area of the site. Summaries of
baseline and post-barrier wall installation total arsenic in groundwater data are presented in Table 9 and
on Figures 8A, 8B, and 8C for S, M, and D wells, respectively.
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Total arsenic detection frequency, range of detected values, and exceedances of Wisconsin Department
of Natural Resources (WDNR) standards for dissolved arsenic (for comparison) are summarized in
Table 10 for the annual barrier wall groundwater monitoring events. Detection and exceedance
frequencies are similar across all monitoring events. It is important to note that select wells within the
former Salt Vault and former 8th Street Slip are only sampled annually as required by the revised
BWGMPU (CH2M 2015a). Because the concentrations of arsenic in groundwater collected from these
wells represent some of the highest detected at the site, the median and average arsenic concentrations
within the barrier wall and within bedrock appear significantly elevated due to including these data in the
analysis of the arsenic concentrations presented in Table 10; therefore, data from event to event are not
always directly comparable.

3.3.2 Arsenic Trend Analysis

A Mann-Kendall statistical trend analysis of {otal arsenic concentrations over time was performed for wells
with four or more sampling events. Statistical evaluation of trends in chronological data can be pursued in
several ways. One of the most used trend analysis methods for environmental data is the Mann-Kendall
test (Gilbert 1987; Gibbons 1994). This is a nonparametric method, so there are no distributional
assumptions, nondetect data values are more easily handled, and irregularly spaced sampling intervals
are permitted. The Mann-Kendall test was performed with data beginning in 2009, which results in

53 BWGMPU program wells at the site with at least four sampling results, the minimum number of
samples needed to calculate a statistically significant (at the 95% confidence level) trend. The reliability of
the Mann-Kendall test increases with sample size, and sample sizes of 8 to 10 are recommended; 41 of
the 53 locations analyzed had 8 or more sampling results. Nondetect values were input at a concentration
lower than the lowest detected (or estimated) concentration, in accordance with USEPA guidance
(USEPA 2009b). The analyses were conducted using USEPA software program ProUCL 5.1.002
(USEPA 2013).

The Mann-Kendall test represents the probability that any observed trend would occur purely by chance
(given the variability and sample size of the dataset). A significance level of .05 was used for
comparisons with this calculated probability (that is, there is 95% confidence that the observed trend is
real), and the resulting decision is reported. If the calculated probability is greater than or equal to 0.05,
the conclusion is drawn that there is no significant trend. If the calculated probability is less than 0.05,
then the conclusion is drawn that an increasing or decreasing trend has occurred, depending on the trend
in the data (that is, positive or negative slope).

An evaluation for the coefficient of variation (CoV) of the data associated with monitoring wells identified
with “No Significant Trend” also was completed. The CoV is recognized as an acceptable measure of
intrinsic variability in positive-valued data sets and can be used as an indication of stability. The CoV is a
relative measure of variation described by the ratio of the sample standard deviation to the sample mean.
Values less than or near 1.0 indicate that the data form a relatively close group about the mean value.
Values larger than 1.0 indicate that the data show a greater degree of scatter about the mean. It should
be noted that the CoV is a relative measure of variation in groundwater concentration data and can be
affected by the magnitude of concentration. As such, relatively higher concentrations can include
significant variation while exhibiting a small CoV.

Table 11 summarizes the results of the Mann-Kendall test for intrawell trends of the selected wells and
more detailed results of this analysis are provided in Appendix D, including the calculated probability for
the Mann-Kendall test provided in Table D-1. Figure 9 depicts the observed trends spatially. Based on the
Mann-Kendall statistics (including the CoV evaluation), groundwater results from 32 of the 53 wells
display stable or decreasing trends, 10 locations display no significant trend, while 12 locations indicate
an increasing arsenic concentration trend. Nine of the groundwater results displaying increasing trends
are from groundwater collected within the barrier wall system, 2 out of 12 are from outside the barrier wall,
and 1 out of 14 is from the bedrock beneath the site. The increasing trends observed within the barrier
wall system are likely the result of redistribution of arsenic-impacted groundwater due to localized
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hydraulic gradients related to areas of pumping and recharge. For those wells demonstrating increasing
trends outside the barrier wall system, the following observations can be made:

¢ The observed increasing trends at two wells outside the barrier wall system are from the localized
redistribution of arsenic that existed before the wall installation for the following reasons:

~ The arsenic concentrations at these wells are relatively low (89 and 110 ug/L at MW1028S, and
6.1 [below the maximum contaminant level {MCL}] and 27.0 ug/L. at MW 1048) and considerably
lower than concentrations observed inside the barrier wall at MW064S (1,100 and 2,000 ug/L) in
May and September 2018, respectively.

- An outward hydraulic gradient, which would be necessary to advectively transport arsenic from
inside the barrier wall to outside the barrier wall, is not present in 10 of 10 dates (2014 to 2018)
for MW 102S/MW064S and 9 of 10 dates (2014 to 2018) for MW 103S/MW 1045 (Table 6).

— The assumption used at all locations to handle nondetect results may not be valid for MW 104S.
The use of a proxy value is required for nondetect results (earliest nondetect results of 20 UB
pg/L in June 2011 and June 2012 at MW1048S), that is lower than any concentration previously
detected (6.1 pg/L. at MW1048). The sensitivity of the calculation at MW104S is such that if this
proxy value were increased by 0.1 ug/l to 6.2 pg/L. then the Mann-Kendall analysis would
indicate no significant trend.

e Although the Mann-Kendall test indicated an increasing trend at MW064D, the highest cbserved
arsenic concentration at MWO064D is the earliest (June 2011) reported concentration of 1,470 pg/L.
Subsequent concentrations have been between 330 and 860 ug/L. The increasing trend reported by
the Mann-Kendall analysis appears to be the result of slightly higher concentrations in 2017 and 2018
(610 to 860 ug/L) than in 2012-2016 (330 to 530 ug/L).

3.4 Volatile Organic Compounds

Groundwater samples were collected during the May 2018 sampling event from eight locations at the site
within the barrier wall to assess VOC concentrations in accordance with the BWGMPU. Four of the
locations (MW041S, MWO041M, MW045S, and MW045M) were sampled during previous sampling events
(calendar years 20007, 2009, and 2015); four of the groundwater sample locations (MW 108S, MW 108M,
MW117S, and MW 117M) were only previously sampled during the 2015 sampling event. Table 12
presents the detected analytical results of the groundwater samples collected during the May 2018
sampling event and historical VOC data collected during previous sampling events.

In 2018, 29 compounds were detected in groundwater, 17 compounds were detected above the
Wisconsin Administrative Code Chapter NR 141 preventative action limit (PAL), and 15 compounds were
detected above the enforcement standard (ES) in one or more of the groundwater samples collected from
the monitoring wells; the compounds with exceedances are summarized below. The remaining
compounds analyzed were not detected in the groundwater samples.

Benzene — estimated 5.6 ug/L. in MWO041M to 100 pg/L. in MW108S and MW108M
Chlorobenzene — estimated 3.3 ug/L. in MWO041M to 3,800 ug/L. in MW045S
1,2-Dichlorobenzene (1,2-DCB) - 21 pg/L. in MW117S to 1,800 ug/L. in MW045S8
1,4-DCB — 1.9 pg/L in MW117S to 84 ug/L in MW0458

1,2-Dichloroethane — estimated 18 pg/L in MW0458

1,1-Dichloroethene (1,1-DCE) — estimated 0.66 ug/L in MW041M to estimated 3.9 ug/L in MW045M
cis-1,2-DCE - 2.0 pg/L in MW117S to 390 ug/L in MW045S

Ethylbenzene — estimated 1.6 ug/L in MW041M to 1,500 pg/L in MWO041S
Methylene chloride — estimated 4.4 ug/L in MW117S to 120 ug/L in MWO41M
Naphthalene — estimated 1.5 pg/L in MW117M to 150 ug/L in MW108M

Toluene — 7.5 ug/L in MW108S to 3,900 ug/L. in MW045S

Trichloroethene — 1.4 ug/L in MW117M to 1,700 pg/L. in MW045M

Vinyl chloride — estimated 0.97 pg/L. in MW117S to estimated 54 ug/L in MW045M

? 2000 data were collected by URS Corporation (URS) as part of the 2000 RCRA Facility Investigation (URS 2001).
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Xylenes — estimated 8.2 pg/L in MW041M to estimated 9,100 ug/L in MW041S
Acetone - 100 pg/L in MW117M to 3,900 ug/L in MW045S

4-Methyl-2-pentanone — estimated 43 ug/L in MW0418S to 1,200 ug/L in MWO45M
1,4-Dioxane — estimated 55 ug/L in MWO041M

3.5 2018 Barrier Wall Survey and Visual Inspections

An inspection of the barrier wall was completed in May 2018 as part of the requirements in the Operation
and Maintenance Plan, Revision 1 for Onsite Groundwater Management, September 2010 (CH2M
2010b). The inspection included collecting survey-grade measurements of the horizontal location of
established points every 50 feet along the wall. Because of the sediment removal and sheet pile
stabilization activities that were conducted from 2012 to spring 2015, which can alter the dynamic forces
on the sheet pile wall, a survey was completed in May 2015 to re-baseline the horizontal and vertical
location of the sheet pile barrier wall.

A comparison of survey results from the June 2015 and May 2018 surveys indicate that only two survey
points had greater than 1 inch of movement, with a maximum horizontal and vertical deflection of 0.093
foot and 0.049 foot, respectively. The deflections reported are within the tolerances expected based on
survey accuracy, temperature stress on the steel, and movement in the soil except for two locations that
slightly exceeded general tolerances. The two locations that exceeded are at the last two points on the
eastern end of the sheet pile wall in the Wetlands Area and will continue to be monitored as part of future
surveying activities.

Visual inspections of the barrier wall were completed on May 10 and October 25, 2018 in accordance with
the BWGMPU (CH2M 2015a). A summary of the inspection details from the May 10, 2018 event were
submitted to USEPA in the July 16, 2018 quarterly progress report (Tyco 2018b). A summary of the
findings and subsequent repairs are presented as follows:

e The May 10, 2018 inspection identified approximately 20 waler bolt locations with minor leakage due
to loosening of the waler bolt and 1 seam location along the wall.

e On August 14, 2018, these waler bolts were tightened, and marine caulk (JB Marine Weld) was
placed around the bolts and bolt plates. For the wall seam location, soil was removed from behind the
wall and backfilled with bentonite. In addition, Tyco elected to conduct limited preventative
maintenance by tightening bolts and placing marine caulk around some additional waler bolts that did
not exhibit leakage. The maintenance services were performed by MJB Industries.

e During the October 25, 2018 inspection, 16 waler bolt locations were observed to have minor
leakage.

e During the week of October 29, 2018, MJB Industries performed waler bolt tightening and placing
marine caulk for the waler bolts noted to have the minor leakage.

No other issues were identified during the inspections.

3.6 2018 BWGMPU Conclusions

Continued evaluation of the barrier wall indicates it is an effective hydraulic barrier to groundwater flow in
the unconsolidated deposits. Based on the data and information collected te date, the following
conclusions have been made.

e As of October 2018, of the entire BWGMPU network of 61 wells, all were confirmed to be in good
condition as well as staff gauge SG4, except MW 118D, which had an offset identified in the casing
and was abandoned in August 2018.

e Shallow depth groundwater contours show that groundwater upgradient of the site is being diverted
around the barrier wall, and different flow patterns that are inconsistent with pre-barrier wall
conditions are present within each containment area. These effects are not observed in bedrock. The
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observed flow patterns provide a line-of-evidence that the wall is serving as an effective barrier to
groundwater flow in the unconsolidated deposits.

¢ The majority of near-wall monitoring couplets across the site showed either inward gradients across
the wall (no outward flow potential) and/or significant head differences that suggest the wall is serving
as an effective hydraulic barrier.

¢ The direction of vertical gradients between the unconsoclidated deposits and bedrock varies across
the site depending on the amount of pumping that is occurring in each area within the unconsolidated
deposits. Within those areas of relatively low pumping rates, heads are higher in the unconsoclidated
deposits and downward vertical gradients are observed. The presence of a downward gradient does
not indicate flow is occurring.

e Pressure transducers have been installed in selected wells across the site. In general, the transducer
data indicate:

- The barrier wall is effectively separating the onsite unconsolidated aquifer from the river and the
groundwater system beyond the barrier system.

— Data obtained from bedrock monitoring locations show groundwater levels behave independently
from the unconsolidated aquifer. At most of the locations, bedrock locations generally mimic
changes in river water levels; this is not the case for collocated shallow wells inside the wall.
These data suggest the glacial till separating the arsenic impacted water-bearing unconsolidated
deposits from the underlying bedrock serves as an effective hydraulic barrier.

— Groundwater levels within the former Salt Vault were lowered an average of 4.8 feet during PDP
operations and were maintained slightly above the target elevation, while the groundwater levels
were lowered an average of 7.3 feet in the former 8th Street Slip and was maintained below the
target elevation since June 2018 as part of the PDP. Details of the PDP operations are discussed
in Section 4.6.

¢ A quantitative assessment of the available data (using the Mann-Kendall test) obtained from June
2009 to September 2018 indicate total arsenic concentration trends are consistent with an effective
barrier system:

— In general, total arsenic concentrations outside the wall tend to be lower when compared to
adjacent well nests measured inside the wall, and 14 of the 16 wells outside the wall have
decreasing, stable, or no concentration trends. Total arsenic concentrations in S wells are
generally lower than M wells. D well concentrations are generally lower than overlying total
arsenic concentrations in both the M and S wells.

— The results of the Mann-Kendall trend analysis indicate the barrier wall is operating effectively.
The results of this evaluation show that of the 53 wells with four or more sample results, 29 well
locations display stable or no significant concentration trends. Twelve of the groundwater sample
locations display statistically significant decreasing arsenic concentrations trends, while 12 of the
groundwater sample locations display statistically significant increasing arsenic concentrations.

— Only 2 of 12 S/M wells outside the barrier wall and 1 of 14 bedrock wells exhibited an increasing
trend. These trends are not steep, and more time is needed to assess overall trends.

e Seventeen VOCs were detected above the PAL in one or more of the eight groundwater samples
collected during the May 2018 sampling event, with the following results.

— Concentrations of benzene, chlorobenzene, 1,2-DCB, cis-1,2-DCE, 1,4-DCB, 1,2-dichloroethane,
ethylbenzene, methylene chloride, naphthalene, toluene, trichloroethene, vinyl chloride, xylenes,
1,4-dioxane, and 4-methyl-2-pentanone were identified in one or more of the groundwater
samples at concentrations exceeding the PAL and ES.

— Concentrations of acetone and 1,1-DCE were identified in one or more of the groundwater
samples at concentrations exceeding the PAL but below the ES.

- All other concentrations detected in previous sampling events were either nondetect or below the
PAL and ES.
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— Based on the limited dataset over time, no definitive concentration trends may be determined at
this time. However, the effectiveness of the barrier wall, as demonstrated by the barrier wall
monitoring data, prevents migration of the VOCs from the facility.

e The barrier wall visual inspection and surveys indicate the barrier wall structural integrity remains
intact. Limited general maintenance tasks were completed in accordance with the Operation and
Maintenance Plan, Revision 1 for Onsite Groundwater Management, September 2010 (CH2M 2010b)
and further described in the BWGMPU (CH2M 2015a).

Based on the conclusions, no changes or corrective actions are needed as part of the barrier wall
groundwater monitoring. It is recommended that semiannual sampling occur for 1 more year in 2019 and
then the frequency evaluated as part of the 2019 annual report.
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4. Status of the Remedy

The components of the required corrective action remedy are presented in the 2009 AOC and the
subsequent 2014 AOR (USEPA 2009a, 2014a). The following subsection further describes the
components of the remedy listed in Section 1.5 and presents the status for each component.

All primary components of the AOC remedy have been implemented at the site in accordance with the
AQOC and approved plans. The primary components were previously described in the 2013 5-year
technical review document (CH2M 2013c, 2014a) and are further summarized below with additional
details regarding updates/ further activities associated with each primary component. In addition, the
2014 AOR remedy enhancement and the outfall investigation component have been initiated and either
have been fully implemented or are in progress. The components of the enhanced remedy and their
status, performance, and appropriateness also are described in detail below.

4.1 institutional Controls

In accordance with Section VI.11. paragraph a of the AOC (USEPA 2009a), Tyco has implemented all
required institutional controls for the site, which include:

¢ Recorded an enforceable deed restriction for the facility on February 17, 2010. A copy of the deed
restriction was provided in a letter from Foley and Lardner LLP to the agencies on February 23, 2010.

e Provided written notification on February 23, 2010 (CH2M 2010c) to USACE and WDNR to restrict
dredging, trenching, and digging in the Menominee River Turning Basin area (Figure 10).

¢ Coordinated with the City of Marinette to adopt a "No Anchoring Area” Ordinance that will prohibit
anchoring within the contaminated sediment area of the Menominee River (Figure 10).
Ordinance 2175 was adopted on May 20, 2010.

¢ Posted "No Anchoring” signs on June 18, 2010 that informs boaters of the anchoring restrictions in
the contaminated sediment area. Signs were posted at the Tyco facility property viewable from the
Turing Basin area and five public boat launches in Marinette, Wisconsin and Menominee, Michigan.
Signs placed at the public boat launches identify the designated area where anchoring is not to be
allowed and the general location of the boat launches in relation to the designated area.

The implementation of the institutional controls was documented in a letter from CH2M to USEPA on
June 24, 2010 (CH2M 2010d). "No Anchoring Area” signs at the facility and at the boat launches remain
in place to date.

4.2 Eoil Remediation

Section VI.11 paragraph ¢ of the AOC required placement of cover materials over surface soils within the
facility with arsenic concentrations greater than or equal to 32 milligrams per kilogram (mg/kg) and
remediation of surface soils adjacent to the facility with arsenic concentrations greater than or equal to

16 mg/kg (USEPA 2009a). Eleven areas within the facility (Areas A through K) and three adjacent

(Areas L, M and N) required remediation (Figure 11). Tyco has completed all required soil remediation for
the site as documented in the construction completion report (CH2M 2010e).

A cover maintenance plan was prepared for the cover area within the facility in accordance with the AOC.
The maintenance details are provided in the Draft Cover Maintenance Plan — Revision 1, Onsite Soil
Areas (CH2M 2010f). The cover areas are annually inspected, and the findings are recorded on an
inspection log. Copies of the inspection reports and maintenance logs are retained at the facility. The
most recent inspection was completed by June 29, 2018, and findings of this and previous inspections
are included in the quarterly reports to USEPA (Tyco 2018b).
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The following modifications to the cover areas have been completed:

¢ Grass cover in Area | was removed in April 2013 in preparation for sediment removal activities. The
area was replaced with asphalt as outlined in the Cover Area | Replacement Letter (CH2M 2013c).

e A portion of Area G along the riverfront was converted from a soil cover to a gravel cover to support
sediment removal activities conducted in 2013-2014. The remaining portion of the soil cover was
planted with trees in July 2013. The soil cover in the tree planting area remains in place.

e In 2017, stormwater Qutfalls #5 and #6 were converted from underground piping, which ultimately
discharged to the Menominee River, to overland flow discharge to the river. The eastern portion of the
soil/gravel cover in Area G and Area H were converted to asphalt cover to support modification of
these stormwater outfalls. The cover in Area G was previously comprised on riprap and limited
soil/grass cover. Area | was further modified by placement of an asphalt berm along the western side
of the area (Tyco 2018e).

e The scil/grass cover in the northern portion of Area K was replaced with asphalt in 2017. The area
repeatedly had required maintenance because of damage occurring during snow removal activities;
therefore, the asphalt cover was placed to minimize future cover disruption (Tyco 2018e).

Cover modification areas are shown on Figure 11.
4.3 Site Security

Section VI, 11, paragraph h of the AOC requires Tyco te control access to the facility to minimize
unacceptable risk associated with human exposure to site contaminants (USEPA 2009a). To minimize
risk, the property, including the manufacturing area to the west and the undeveloped area to the east, is
surrounded by an 8-foot high, chain link fence, except for the riverfront along the Main Channel of the
Menominee River. The fence is periodically inspected and maintained. The facility site plan is illustrated
on Figure 2. Entrances to the facility are monitored and controlled by site security staff. In addition, Tyco
also has a health and safety plan for the site. The health and safety plan requires appropriate personal
protective equipment, internal notifications prior to excavation, and management of material according to
the regulations.

4.4 Menominee River Sadiment Removal

Section VI. 11 paragraphs d and e of the AOC require soft sediment and SCM containing total arsenic
concentrations greater than or equal to 50 mg/kg to be removed from the Menominee River adjacent to
the facility (USEPA 2009a). Glacial till and bedrock were excluded from the dredging requirement.
Monitored natural recovery would then be used to manage areas where the remaining sediment contains
between 20 and 50 mg/kg arsenic; the final remediation goal for site sediments is 20 mg/kg total arsenic
by 2023, 10 years after sediment removal is completed.

Dredging commenced in 2012, and the removal of soft sediment and SCM in accordance with the AOC
requirements was completed in November 2013. Sheet pile stabilization was required to allow dredging of
soft sediment and SCM adjacent to the sheet pile wall. This included installing soldier piles, deadmen,
walers, and tie-backs. The sheet pile stabilization took place between December 2012 and April 2013.
Pursuant to the AOC, a construction completion report (CH2M and Sevenson Environmental Services
2014) documenting the removal and sheet pile stabilization was prepared and submitted to USEPA in
March 2014 that details the sediment removal activities.

Tyco, USEPA Great Lakes National Program Office, and WDNR partnered to complete removal of
sediments located in the area with arsenic concentrations between 20 and 50 mg/kg to immediately meet
the long-term monitored natural recovery goal. This “betterment” project, conducted as part of the Great
Lakes Legacy Act program, was completed between September 2014 and June 2015. A total of 41,010
cubic yards (68,672 tons) of additional sediment and SCM were removed from the Menominee River,
treated at the facility using procedures consistent with the earlier dredging activities, and subsequently
disposed offsite. In addition, a sand cover, consisting of a 12-inch-thick layer of sand mixed with granular
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activated carbon, was placed over portions of the exposed glacial till that contained arsenic
concentrations exceeding 20 mg/kg and in limited areas where site conditions prohibited the removal of
SCM (Environmental Quality Management, Inc. 2015).

Because a portion of the dredged area also included the USACE authorized navigational channel,
placement depth restrictions (that is, the elevation of the sand cover could not exceed an elevation of
554 5 feet IGLD 1985) limited the area of sand cover placement. Lastly, phragmites eradication was
conducted on the Tyco property in fall 2015. Details of the ‘betterment” project activities were submitted to
USEPA in the December 2015 Remedial Action Completion Report (Environmental Quality Management,
Inc. 2015). Confirmation sediment sampling results associated with the “betterment” project were reported
in the Sampling Summary Report and submitted to USEPA (CH2M 2015e). Figures 12A to 12C show the
final dredge surface confirmation sampling locations and results, and Figure 13 includes the areas of final
cover placement.

An addendum fo the 2014 construction completion report was submitted to USEPA on February 1, 2016
(CH2M 2016), per USEPA’s request in a June 3, 2014 letter (USEPA 2014c¢) to summarize the final
backfill placement for riprap as referenced in Section 3.6.5 of the construction completion report and final
site restoration and decontamination as referenced in Section 3.8.3 upon completion of the sediment
work. The addendum document also provided the requested reference documentation completed as part
of the 2014 and 2015 “betterment” project (or Legacy Project) corrective measures and summarizes the
total dredge and water treated for the two projects. USEPA conditionally approved the construction
completion report in a letter dated February 16, 2016 and requested additional documentation for the
riprap installed to support the sheet pile barrier wall (USEPA 2016b). The supplemental information
addendum deliverable was submitted to USEPA on March 9, 2016 (Tyco 2016b).

4.5 Onsite Groundwater Management

The five-year technical review requirements in the AOC request additional review of the onsite
groundwater management component beyond the status/state of the remedy; therefore, this section
evaluates the performance to date of the three main technologies from the AQC that comprise the onsite
groundwater management component, and also discusses their appropriateness and any proposed
modifications. Section VI, 11, paragraph b of the AOC requires several actions for onsite groundwater
management, including:

¢ Installation of a containment barrier around the perimeter of the facility to contain arsenic-
contaminated groundwater, to the maximum extent practicable

e Construction and operation of a GWCTS involving both a phyto-pumping and a mechanical pumping
system to maintain groundwater elevations within the barrier system to prevent surface flooding

e Performance monitoring of the containment barrier wall system

Tyco has completed or implemented all required onsite groundwater management components for the
site; each is summarized below.

4.5.1 Containment Barrier Wall

Pursuant to the AOC, the objective of the containment barrier wall is to provide a below ground barrier,
constructed of impermeable materials driven to glacial till or bedrock if no glacial till layer exists, to contain
groundwater in the unconsolidated deposits contaminated with arsenic, to the maximum extent
practicable. The containment barrier wall is comprised of the following three types of barrier systems and
the connections between each: vibrated beam slurry wall, thin diaphragm wall, and sheet pile wall. Barrier
walls were installed around the former 8th Street Slip and former Salt Vault areas as part of an interim
action between 1999 and 2000.

As part of the AOC requirements, the vibrated beam slurry wall and thin diaphragm walls were installed in
2009 and form the eastern, southern, and western boundaries of the containment structure. The sheet
pile wall was installed in 2010 and is located along the northern property boundary with a small portion
along the western property boundary. The 1999 to 2000 interim action barrier walls and the 2009 and
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2010 walls effectively separate the facility into four containment cells as shown on Figure 1. The
containment areas within the vertical barrier wall include:

Main Plant (western portion of the facility)

Former Salt Vault (northeastern portion of the facility)

Former 8th Street Slip (spanning the central portion of the facility)
Wetlands Area (eastern portion of the facility)

Details on the containment barrier wall systems installed between 2009 and 2010 are provided in the
Construction Completion Report, Containment Barrier Wall Installation (CH2ZM 2011a).

Inspections and maintenance of the containment barrier wall are performed in accordance with the
Operation and Maintenance Plan, Revision 1 for Onsite Groundwater Management, September 2010
(CH2M 2010b). Common maintenance activities have included:

¢ ldentifying and filling settlement areas along the land side of the sheet pile wall using gravel and/or
s0il

e Clearing surface water runoff spillways blocked with hay or other debris
e Replacing missing vertical barrier wall markers along the slurry wall
e Repairing behind the wall by backfilling with grout or bentonite

« Tightening and marine welding bolts exposed on the outside of the sheet pile wall that have become
loose over time

Performance Summary

The most recent inspections were completed in May 2018 (inspection and survey) and October 2018
(inspection only). The findings from the May 2018 and prior inspections are included in the quarterly
reports to USEPA (Tyco 2018b). Further details on the May and October 2018 inspection and survey
results are summarized in Section 3.5. Conclusions on the effectiveness of the wall are included in
Section 3.6. Conclusions indicate the barrier wall is an effective hydraulic barrier to groundwater flow in
the unconsolidated deposits.

Appropriateness

The wall is working as designed, and conditions indicate the barrier wall is an appropriate remedy for
preventing the movement of groundwater through the unconsolidated deposits (Section 3.6). Based on
the site hydrogeology, historical concentration profiles, and demonstrated effectiveness of the barrier wall,
it is unlikely for site-related groundwater to serve as a continuing source of arsenic to the Menominee
River.

Proposed Modifications
No modifications are proposed for the containment barrier wall.
4.5.2 Barrier Wall Monitoring

As required in the AOC, barrier wall groundwater monitoring was conducted in accordance with the 2011
Barrier Wall Groundwater Monitoring Plan (CH2M 2011b) and since fall 2015 the BWGMPU

(CH2M 2015a). The BWGMPU was prepared by Tyco pursuant to a requirement in the AOR and was
approved by the agencies in September 2015 (USEPA 2015a). The BWGMPU incorporated the AOR
components into the original Barrier Wall Groundwater Monitoring Plan submitted in January 2011.

The objective of the BWGMPU is to assess the effectiveness of the barrier wall and the groundwater
management systems in containing contaminated groundwater within the unconsolidated deposits
beneath the facility. This includes collecting semiannual groundwater samples from monitoring wells
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within and outside the barrier wall for the analysis of total arsenic that began in the second quarter of
2011. Water levels were collected quarterly the first year (2011) and have been collected semiannually in
the following years (prior to sampling, generally in the second and fourth quarters of the year). The
sampling and water level data are reported to USEPA in the quarterly reports submitting since 2011
(CH2M 2011c¢, 2011d, 2011e, 2012d, 2012e, 2012f, 2012g, 2013d, 2013e, 2013f, 2013g, 2014b, 2014c,
2014d; Tyco 2014, 2015a, 2015b, 2015c, 2015d, 2016¢, 2016d, 2016e, 2016f, 2017b, 2017¢c, 2017d,
2017e, 2018a, 2018b, 2018c, 2018f), and a report is prepared annually to summarize the results and
evaluate the barrier wall's effectiveness (CH2M 2012c¢, 2013b, 2014a, 2015d; Tyco 2016a, 2017a,
2018d).

4.5.2.1 Performance Summary

Based on the results from the data evaluations (June 2011 to September 2018 and baseline in June
2009), conditions continue to indicate the barrier wall is an effective hydraulic barrier to groundwater flow
in unconsolidated deposits. Sections 2 and 3 include details on the field activities and detailed evaluation
and conclusions of the most recent data. Additional details on activities and performance not included in
earlier sections include:

e Eleven monitoring wells and one replacement monitoring well were installed at the facility in 2015,
consistent with the requirements of the AOR. These included three nested monitoring wells (S/M/D)
at the MW117, MW 118, and MW120 locations; and MW107M, MW 119D, and a replacement well at
the MW0218 location. In addition to these referenced wells, monitoring wells MW115P, MW 1158,
and MW021M were added to the monitoring program (MW115P and MW115S were installed in 2014
as discussed in Section 4.5.3).

e In 2017, transducers originally installed in monitoring wells MW105S8, MW 105D, and MWO040S were
moved fo monitoring wells MW106S, MW106D, and MWO0O03S. The move was necessary because
water level data collected from the MW105/MW040 area was influenced by surface water pooling and
infiltrating into the wells, providing unreliable data related to groundwater elevations in the area.
Monitoring well nest MW 105 had casing extensions and protective pipes installed in August 2018,
while monitoring well nest MW040 had the casing repaired and flush-mount covers replaced.

4.5.2.2 Appropriateness

The current BWGMPU is sufficient for continuing to monitor effectiveness of the groundwater
management component of the remedy as desighed. However, USEPA has requested (during the
October 22, 2018 meeting) an addendum to the BWGMPU to further enhance the monitoring network
along the Main Plant barrier wall and refine the methods used for data evaluation to replace the dye
testing component as further discussed in Section 4.8.

4523 Proposed Modifications

Enhancements to the monitoring well network, data collection, and means and methods for evaluating the
effectiveness of the barrier wall are being discussed as indicated in Section 4.8. It is anticipated that an
addendum to the BWGMPU that details these enhancements will be completed in early 2019, and the
improvements will likely be implemented in 2019. The addendum to the BWGMPU will include the
following components:

e Installation of five additional water table (shallow) monitoring wells along the Main Plant barrier wall
¢ Installation and operation of transducers at a selection of monitoring wells
« Evaluation of the transducer data using U.S. Geological Survey (USGS) SeriesSEE at select wells

e Procedure for evaluation using USGS SeriesSEE tool

e Performance of an underwater visual inspection in the Menominee River above the mudline along the
Main Plant barrier wall
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¢ Procedures for evaluation if an apparent leak is identified — with first steps being more prescriptive,
but later steps more general (for example, providing language around preparing a work plan to further
address specific issues as identified)

4.53 GWCTS

The primary objective of the GWCTS is to maintain groundwater levels within the containment barrier wall
through groundwater extraction. The groundwater levels within the containment areas are maintained at
depths below ground surface that prevent groundwater-induced surface flooding within the facility
property. The treatment component of the GWCTS was designed to remove arsenic from collected
groundwater before discharge to the Menominee River, under WPDES Permit 0001040, obtained from
WDNR for operation of the GWCTS.

The GWCTS includes seven extraction wells, conveyance piping, electrical conduit, and a groundwater
treatment system. The details of the GWCTS construction are provided in the Construction Completion
Report, GWCTS Installation (CH2M 2011f). The GWCTS commenced full-time operation in October 2010,
with nearly continuous operations since that time. Tyco upgraded the treatment system in 2015 to include
the Vibratory Shear Enhanced Processing (VSEP) unit formerly used for water treatment during the
sediment removal project. An inclined plate separator also was installed by Tyco in 2016 to more
effectively remove suspended solids before groundwater treatment through the existing system.

Maintenance for the individual components of the GWCTS is performed based on manufacturer
requirements and recommendations. The monitoring and O&M for the GWCTS are outlined in the
Operation and Maintenance Plan, Revision 1 for Onsite Groundwater Management, September 2010
(CH2M 2010b). The O&M for the GWCTS is an ongoing process, and operation data and findings are
included in the quarterly reports to USEPA (CH2M 2011c, 2011d, 2011e, 2012d, 2012e, 2012f, 20129,
2013d, 2013e, 2013f, 2013g, 2014b, 2014c, 2014d; Tyco 2014, 2015a, 2015b, 2015¢, 2015d, 2016c,
2016d, 2016e, 2016f, 2017b, 2017¢, 2017d, 2017e, 2018a, 2018b, 2018c, 2018f) with the most recent
report being submitted for operation through September 31, 2018 (Tyco 2018¢).

Test well and monitoring well installation and aquifer testing activities were conducted in winter and spring
2014. Preliminary borings and test wells were advanced at the site to assess the potential to improve the
overall efficiency of the extraction component of the GWCTS. Seven extraction test wells (EW-8 through
EW-14) and eight monitoring wells (MW 1138, MW113M, MW 1148, MW114M, MW 115P, MW115S,
MW116P and MW 116S) screened within the unconsolidated deposits were installed. In addition, two
bedrock test wells were installed to further the understanding of the bedrock properties and the hydraulic
connection to the unconsolidated deposits (BT-01 and BT-02). The information was gathered to obtain a
more accurate estimate for the scope and feasibility of potentially lowering the water table within the
former Salt Vault and former 8th Street Slip areas, in light of the AOR. Field activities are summarized in
the Status Report for Test Well installation Field Activities, January 21 to March 6, 2014 (CH2M 2014e)
and Aquifer Testing Field Activities and Results: April and May 2014 (CHZM 2014f).

4.5.3.1 Performance Summary

The GWCTS has extracted approximately 21.7 million gallons of groundwater since January 1, 2014
(approximately 6.9 million gallons of water in 2014, 6.5 million gallons in 2015, 3.8 million gallons in 2016,
2.9 million gallons in 2017, and 1.5 million gallons in 2018). The extraction volume does not include the
volume removed and disposed as part of the PDP described below. Average monthly pumping rates from
2012 through 2018 for each of the seven extraction wells (EW-1 through EW-7 assuming the system
were operating 24 hours per day, 7 days per week) are presented in Table 3.

Summaries of the O&M of the GWCTS has been provided as part of the quarterly progress reports
(CH2M 2011c¢, 2011d, 2011e, 2012d, 2012e, 2012f, 2012g, 2013d, 2013e, 2013f, 2013g, 2014b, 2014c,
20144 ; Tyco 2014, 2015a, 2015b, 2015¢, 2015d, 2016¢, 2016d, 2016e, 20161, 2017b, 2017¢, 20174,
2017e, 2018a, 2018b, 2018c, 2018f) and include individual flow rates and volume extracted, system
shutdowns, and overall rainfall. A yearly summary since 2011 is presented in Table 13.
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Discharge to the river is documented in monthly WPDES discharge monitoring reports, which are
provided to WDNR as part of the WPDES permit for operation of the GWCTS and also included as
attachment in the quarterly report to USEPA. Exceedances of the 680 ug/L total arsenic criteria occurred
during the last 5 years (January 2014 to early November 2018) as follows:

« August 11, 2016 — A portion of groundwater extracted during PDP activities was transferred to the
GWCTS for treatment. The high concentrations of arsenic in the groundwater exceeded the existing
groundwater treatment systems ability to effectively remove sufficient mass of arsenic, resulting in
exceedances of discharge limits on July 12, 19 and 26, 2016. Therefore, transfer of groundwater
collected from the pump down area to the GWCTS was discontinued. The GWCTS operations were
temporarily halted, the system was cleaned (including replacing microfilters), and operations
recommenced on August 26, 2016.

e July 13 and 20, 2017 — An exceedance was noted on July 24, 2017 and the GWCTS was taken
offline while an investigation of the cause occurred. Tyco determined the VSEP membranes had
failed. The system was temporarily operated with the brine reverse osmosis system to maintain
compliance while the VSEP membranes were on order and changed out.

e October 6, 2017 — During PDP system testing following receipt of analytical results that documented
a discharge criteria exceedance. PDP testing was ceased on that day, and the influent contribution
rate from each pump down area cell at the time of system testing termination was approximately
2.5 gallons per minute (gpm) and is further detailed in the 2017 annual report (Tyco 2018d).

Tyco is working with the agencies on the details regarding a WPDES permit variance for arsenic that was
initially submitted in 2014 (CH2M 2014¢). Tyco is preparing an alternatives evaluation as part of that
process that will continue into 2019.

4.5.3.2 Appropriateness

The GWCTS is generally operating as designed by maintaining the groundwater levels in the containment
areas and preventing the facility from flooding. However, during system testing conducted in 2017 and
further discussed in the PDP Section 4.6, it was determined the existing GWCTS is not capable of
treating the PDP groundwater and will require upgrades to allow for treatment of the PDP area
groundwater. In addition, as part of the variance process, the agencies are interested in information on
the lowest possible WPDES variance criteria for arsenic obtainable to reduce overall mass into the Great
Lakes (Lake Michigan); the existing GWCTS has limitations on the capability of treating higher arsenic
concentrations (relative to the observed site concentrations) and would reasonably only be able to
consistently treat arsenic concentrations fo 500 pg/L, even without the PDP groundwater.

4.5.3.3 Proposed Modifications

Modifications and upgrades of the existing groundwater system may be implemented in the future. The
modifications would be based on the path forward decided on as part of the WPDES permit variance
being evaluated by the agencies. Tyco is collecting additional information requested by the agencies
related to the variance. Modifications to the groundwater collection system are discussed in Section 4.6 to
support the PDP efforts.

4.5.4 Phyto-Pumping System

The primary objectives for using phyto-pumping at the site is to maintain groundwater levels within the
containment area to prevent facility flooding caused by groundwater rising to the ground surface and
minimize operation of the GWCTS to manage groundwater at the facility. The phyto-pumping system is
intended to augment the GWCTS. Zones of trees initially were planted in 2006 and 2008 in the southern
portion of the Main Plant and 2008 in the Wetlands Area. These tree plots were supplemented in 2010,
along with additional plantings in other areas of the facility in 2010 and 2013, bringing the total number of
trees planted for phyto-pumping to approximately 1,400.

Q&M of the phyto-pumping system is completed according to the Operation and Maintenance Plan,
Revision 1 for Onsite Groundwater Management, September 2010 (CH2M 2010b). Phyto-pumping
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system inspections were performed during the growing seasons, as needed. The inspections include
evaluations of weed control needs and barriers; animal, pest, and insect control needs; deer fence
maintenance; general tree and shrub health; pruning or thinning needs; the appearance of the soil cavity
around the trunk; and irrigation needs. Most of the tree plantings have reached maturity (except for two
planting areas along the riverfront). Based on information provided by the consultant performing the
inspections, concerns of tree health related to weed control needs, animal and pest control, deer fencing
condition, and general pruning and thinning needs are limited because of the maturity of the trees.
Periodic inspection for substantial tree die off will continue to be conducted and completed by Tyco
annually.

4.5.41 Performance Summary

Based on the maturity of the trees, evapotranspiration rates for the total phyto-pumping system is
approximately 1,000,000 gallons per acre during the growing season (or over 4,000,000 gallons
site wide).

4.54.2 Appropriateness

The phyto-pumping system will continue to be used as part of the groundwater management strategy at
the site. The phyto-pumping system helps to reduce the volume of water requiring treatment by the
GWCTS, which reduces the amount of reagents used, wastes produced, and water discharged to the
Menominee River.

4.5.4.3 Proposed Modifications

No modifications are proposed for the phyto-pumping system; however, Tyco continues to look for
opportunities to augment/supplement the phyto-pumping system where appropriate.

4.6 Pump Down Program

In accordance with the AOR and as documented in the BWGMPU, the primary objective of the PDP is to
reduce and maintain groundwater elevations in the former Salt Vault and 8th Street Slip areas (commonly
referred to as the former Salt Vault and 8th Street Slip cells) to at or below the ordinary low water mark
datum of 577.5 feet IGLD 1985 above mean sea level. It is important to note that the IGLD 1985 survey
elevation of 577.5 feet in the river is equivalent to 577.9 feet using the North American Vertical Datum
1988 on land. Additional details on requirements for the PDP activities are outlined in the 2015 BWGMPU
(CH2M 2015a). According to the AOR, the target elevation was to be achieved and maintained by
December 31, 2017, unless it was determined that the target cannot be attained due to technical
impracticability. Although achievement of the target elevation was not required until December 31, 2017,
limited information was available on the technical feasibility of obtaining and maintaining the target
elevation; therefore, Tyco elected to initiate the PDP program in 2016 to obtain the necessary information
and allow for an extended period of pumping should achievement of the target elevation prove difficult.

4.6.1 Operations

Tyco conducted initial operation of the PDP in 2016 using a temporary extraction system; details were
provided in the 2016 annual report (Tyco 2017a). In general, the temporary extraction system installed to
achieve the target elevation consists of 1-inch-diameter high-density polyethylene hose that is inserted
into each of the six temporary extraction wells within the designated pump down area. The high-density
polyethylene conveyance line for each temporary extraction well is housed inside a 2-inch-diameter
polyvinyl chloride pipe that serves as secondary containment for the conveyance line. Each conveyance
line is connected to a hose pump capable of pumping approximately 3.8 gpm. Recovered groundwater is
pumped through a well-dedicated totalizing flowmeter into one of four 10,000-gallon aboveground storage
tanks installed within a temporary secondary containment system. The groundwater contained is
transferred to tanker trucks for offsite disposal. Specific details of the temporary system were provided in
the Dewatering System Construction Report submitted to the agencies in July 6, 2016 (Tyco 2016g).
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Operational testing was performed in 2017 to evaluate the use of the existing treatment system to treat
PDP groundwater. Planning with the agencies and preparation and approval of an operation testing
procedure resulted in a limited timeframe for PDP pumping in 2017. In addition, pumping was negatively
impacted because of limited or no availability of transport and disposal vendors to dispose of the
groundwater offsite. Therefore, the target elevation was not able to be achieved and maintained in 2017.
Based on the testing, it was determined that the existing GWCTS was not capable of adequately
recovering the volume of groundwater necessary to reach and maintain the target elevations in the pump
down area, and the groundwater treatment system also was not capable of adequately treating the
groundwater to the criteria required for discharge to the river under the existing WPDES permit. Details of
the 2017 pump down activities were provided in the 2017 annual report (Tyco 2018d).

Alternatives for achieving the target elevation in 2018 and beyond were evaluated in consultation with the
agencies. Based on discussions, the temporary groundwater recovery and disposal system used since
2016 recommenced pumping in April 2018 while the permanent system could be designed, approved,
and constructed.

The temporary groundwater recovery system was reinstalled in late March and early April 2018.
Groundwater elevation data were collected from the prescribed moenitoring well network before
commencing extraction operations to provide a baseline reference for comparison during the 2018 pump
down operations. Baseline groundwater elevation data were collected on April 19, 2018, and pump down
operations recommenced on the same day, following these measurements. Baseline groundwater
elevations in the former Salt Vault and former 8th Street Slip averaged 582.92 and 581.30 feet above
mean sea level (or 5.02 and 3.40 feet above the target level), respectively. The initial extraction rate in the
former Salt Vault was 12.12 gpm using the four extraction wells (EW-10, EW-11, EW-13, and EW-14)
previously employed during the 2016-2017 PDP operations. The initial extraction rate in the former

8th Street Slip was 7.86 gpm using the two extraction wells (EW-8 and EW-9) previously employed during
the 2016-2017 PDP operations.

Recovered groundwater was regularly transported offsite and disposed at the Waste Management
Vickery Deepwell Hazardous Waste disposal facility in Vickery, Ohio, with the recovered groundwater
removed from the facility by November 8, 2018. The temporary extraction system was decommissioned
for the 2018 operational period during the week of November 5, 2018.

4.6.2 Performance

PDP system performance from 2016 through 2018 is summarized below:

e 2016 operations commenced on June 23, 2016 and ceased on October 24, 2016. Target elevations
were met in both the former Salt Vault and former 8th Street Slip on June 29 and July 27, 2016,
respectively (based on the average groundwater elevations of the applicable S and M monitoring
wells). Limited operational testing was completed in 2016, consisting of periodic shutdown of some or
all of the extraction wells in each cell to assess temporary system extraction efficiencies and the
ability of the system to maintain the target elevation. Approximately 1,049,870 gallons” of
groundwater were removed from the pump down areas during the operational period. Approximately
826,786 gallons of recovered groundwater were transported offsite for disposal at Waste
Management’s Vickery facility. The remaining 223,084 gallons were treated through the GWCTS.

e During 2016 to 2017 interim shutdown period, groundwater levels were monitored monthly within
each cell. Based on the data collected during the interim shutdown period, groundwater elevations
rose within each cell to average elevations above the target elevation, providing evidence that
continued extraction would remain necessary in the cells.

e 2017 system operations commenced on August 29, 2017 and ceased on October 9, 2017. Because
of limited availability to use the offsite groundwater disposal facility (Vickery), limited storage capacity,
and results from the groundwater treatment system testing indicating PDP groundwater extraction
and treatment at the current GWCTS was limited, pumping was conducted intermittently, and the

: The volume treated and disposed includes stormwater collected within the secondary containment structure during the pump down
operating period. The volume of stormwater collected was not separately determined or documented.
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target elevation was not reached during the limited operational period (Tyco 2017a). Approximately
118,417 gallons of groundwater were recovered, with 85,549 gallons disposed offsite and the
remaining 32,868 gallons treated through the onsite groundwater treatment system as part of the
system testing program.

¢ 2018 system operations commenced on April 19, 2018 and ceased on November 5, 2018. The target
elevation was reached in both areas on June 8, 2018 (based on the average groundwater elevation of
the applicable S and M monitoring wells). In general, groundwater elevations in the former 8th Street
Slip continued to be lowered throughout the 2018 operations, with a final recorded average
groundwater elevation of 573.83 feet above mean sea level (or 4.07 feet below the target elevation)
on November 5, 2018. Continued groundwater elevation reduction in the former Salt Vault proved to
be more challenging, with average elevations generally maintained around the target elevation
throughout the remainder of the 2018 pumping operations. To improve recovery rates in the former
Salt Vault with the intent of achieving and maintaining the target elevation, Tyco elected to perform
extraction well cleanout activities on extraction wells EW-13 and EW-14. The cleanout activities were
conducted during the week of September 19, 2018; however, improvement of the groundwater
recovery rates from the two extraction wells was not observed. Groundwater elevation data obtained
during the PDP period (June 2016 through early November 2018) are provided in Table 14.
Figures 7A, 7B, and 14 present hydrographs of the 2018 groundwater elevation data for the former
Salt Vault, former 8th Street Slip, and background wells, respectively.

e The extraction of groundwater from the PDP area ceased on November 5, 2018 in preparation for the
winter shutdown period. Final groundwater extraction rates in the former Salt Vault and former
8th Street Slip were 2.92 gpm and 3.28 gpm, respectively. At the end of 2018 cperations, the final
average groundwater elevation in former Salt Vault was 578.19 feet (or 0.29 feet above the target
elevation). Groundwater levels in the former 8th Street Slip were lowered to a final average
groundwater elevation of 573.83 feet (4.07 feet below the target elevation). Figure 15 provides well
drawdown information for each area based on individual water level measurements and an
interpretation of area drawdown of the shallow wells. The volume of groundwater recovered during
the 2018 PDP operations was approximately 1,293,000 gallons.

4.6.3 Conclusions and Current Status

Continued long-term extraction of groundwater within the former 8th Street Slip appears to be viable
based on achieving the farget elevation in the 2016 and 2018 operational periods. However, 2018
operations provided evidence that achieving and maintaining the target elevation in the former Salt Vault
may be more challenging as demonstrated by the inability of the temporary extraction system operation to
consistently maintain the target elevation.

Tyco continues to evaluate final management of the exiracted PDP groundwater. While current operation
of the temporary extraction system is dependent on offsite disposal of the recovered groundwater, it has
proven to be an unreliable option as demonstrated by the limited ability/inability to dispose of recovered
groundwater in 2017. Tyco has evaluated numerous alternatives for managing extracted groundwater
from the PDP area. The permanent extracted groundwater management approach is dependent on the
outcome of the WPDES variance request that is under review and discussion with the agencies.

Tyco has completed the design of a permanent extraction and conveyance system for groundwater
recovered from the PDP area. The design has been approved by the agencies and the contractor
procured for planned implementation of the design components in 2019. In general, each existing
temporary extraction well in the PDP area will be converted to permanent wells and connected via
underground piping fo a newly constructed pumphouse to be located within the former Salt Vault area. An
aboveground conveyance line will then transfer the recovered PDP groundwater to the existing
groundwater treatment system building for storage and ultimate offsite disposal or possible future
treatment.

Because of the results of the 2018 extraction activities in the former Salt Vault, it is proposed that two
additional permanent extraction wells be installed in the former Salt Vault area to augment extraction
capabilities. Details of the location and conveyance system design modifications are being developed.
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Because of the pending status of the WPDES permit, the permanent extracted groundwater management
approach is unknown at this time.

4.7 Estimation of Sespage at the Main Plant Barrier Wall

The AOR required a calculation that estimated the potential amount of groundwater migration from the
Main Plant area that would affect the ability of the river sediment to maintain the 20 mg/kg remedial action
objective for arsenic in river sediments. In July 2014, Tyco submitted the requested information to USEPA
in the Supplemental Evaluation: Potential for Recontamination of Menominee River Sediments due to
Groundwater Migration from the Main Plant Area—Tyco Fire Products LP Facility, Marinette, Wisconsin
technical memorandum (CH2M 2014h). Based on comments from the agencies (USEPA 2014d), the
supplemental evaluation subsequently was revised and resubmitted to the agencies on April 22, 2015
(CH2M 2015f). The evaluation followed a step-wise approach to estimate the volume of groundwater from
the Main Plant area that could potentially recontaminate the river sediments. The steps included:

e Determine a weighted average arsenic concentration in groundwater within the containment area
along the shoreline in the Main Plant.

¢ Estimate the annual arsenic mass loading required for sediment to reach 20 mg/kg after 10 years and
after 100 years.

¢ Calculate the annual volume of groundwater discharge across or below the vertical barrier wall that
would be needed to generate the arsenic mass loadings calculated in the step above.

e Provide context to the groundwater volume by calculating the hydraulic conductivity (K) value
(leakage parameter) that would need to be exhibited by the vertical barrier wall, either as a result of
seepage through the wall or flow from beneath the toe of the wall, to achieve these amounts of
annual groundwater discharge. These K values were then compared to those assumed by the site
groundwater model for the vertical barrier wall.

Based on the evaluation, the estimated annual arsenic load needed to reach 20 mg/kg after 10 years is
estimated at 9.29 x 107 milligrams per year (mg/yr) arsenic (or approximately 205 pounds per year).
Assuming the arsenic loading is coming through or under the wall (that is the top 33 feet of saturated
thickness), the barrier wall theoretically would have to exhibit a K value of 6.32 x 10+ feet per day (ft/day)
to achieve this mass loading, which is approximately 23 times higher {that is, more groundwater flow
through the wall) than the model-calibrated K-value for the barrier wall. To reach 20 mg/kg at 100 years,
the annual loading of arsenic would have to be 6.03 x 107 mg/yr, which would correspond to a K value for
the barrier wall of 4.1 x 10 ft/day, which is approximately 15 times higher than the model-calibrated

K value for the barrier wall.

For comparison, the K value used for previous modeling of the barrier walls resulted in a calibrated value
of K for the of 2.8 x 107 ft/day, an approximate factor of 25 lower than the K required to reach 20 mg/kg in
10 years and approximately 18 times lower than the K required to reach 20 mg/kg in 100 years. Note that
because of the limited availability of actual field data, this evaluation was based on conservative
assumptions and could be refined in the future as additional data become available that would improve
the calculations.

4.8 Main Plant Barrier Wall Dye Testing

The performance of a dye test to assess the barrier wall effectiveness along the Menominee River was
prescribed in the AOR and subsequently described in the BWGMPU (CH2M 2015a). As presented in the
BWGMPU, the dye testing was to be completed following completion of a stormwater outfall investigation
and potential repair/modifications to the stormwater system.

Before starting work on the full-scale dye test, WDNR requested potential Rhodamine WT dye
concentrations be refined under a worst-case barrier wall seepage situation in an email correspondence
on April 24, 2017 (WDNR 2017). Tyco provided the requested information in an email on May 16, 2017
(Tyco 2017f) and agreed to conduct the pilot dye test during a May 23, 2017 conference call with USEPA
and WDNR. Tyco submitted a work plan to the agencies on August 14, 2017 (CH2M 2017a), which was
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modified based on agency comments (USEPA 2017a) that were documented in a letter (Tyco 2017¢g) and
the work plan approved in an email by USEPA on September 8, 2017 (USEPA 2017b).

The primary objectives of the pilot dye test included:

¢ Quantitatively and qualitatively assessing dispersion and dilution of the Rhodamine WT in the
Menominee River

e Assessing the suitability of the proposed fluorometers for measuring dye concentrations
e Assessing river background fluorescence

e Assessing river flow dynamics along the barrier wall

e Modeling Rhodamine WT dye dispersion

e Using data collected to refine full-scale dye test design

« Developing a technical report that summarizes the data collected, modeling, and any proposed
changes to the full-scale dye test approach

The pilot dye test was conducted between September 18 and September 22, 2017. The results of the
pilot test were submitted to the agencies on November 17, 2017 (CH2M 2017b). Because of the technical
nature of the pilot dye test findings, a meeting was conducted between Tyco and the agencies on
December 20, 2017 to discuss the results and potential path forward on the dye testing activities. During
the meeting, and a subsequent meeting on February 14, 2018, it was concluded implementing a full-scale
dye test to assess the barrier wall effectiveness would likely be unsuccessful; therefore, alternative
approaches to dye testing were discussed. The alternatives presented for further consideration included:

Surface water sampling for arsenic concentrations
Natural tracer or isotope surface water sampling
Geophysical survey

Temperature differential survey

Pore water investigation

Temporary coffer dam installation

Video or diver inspection

Based on an evaluation of the alternatives, it was agreed that Tyco would move forward with evaluating
the use of passive on-wall and river bottom sampling using diffusive gradient in thin-film (DGT) samplers
to be conducted along the Main Plant barrier wall along the riverfront. To complete the evaluation, Tyco
proposed a pilot test using the DGT samplers coupled with surface water sampling. The pilot test was
presented to the agencies in the Passive Arsenic Sampling Pilot Test Work Plan and Alternatives
Evaluation on March 30, 2018 (CH2M 2018). The work plan and response tc agency comments received
in an email on April 26, 2018 (USEPA 2018a) were discussed during a May 16, 2018 project meeting
between Tyco and the agencies. While no conclusions regarding the path forward on the DGT sampling
approach were arrived at during the meeting, discussion of alternatives to the DGT approach were
discussed that included establishing an enhanced monitoring well network along the riverfront in the Main
Plant area. Tyco agreed to investigate the potential for establishing the enhanced monitoring well
network. Subsequently, USEPA prepared a correspondence disapproving the DGT work plan and
directing Tyco to continue with its evaluation of the enhanced monitoring well network (USEPA 2018b).

A June 26, 2018 conference call was conducted to confirm the objectives of an enhanced monitoring well
network. The conference call also established necessary information to confirm the approach and
implementation for the enhanced monitoring well network. The information on the establishment of an
enhanced monitoring well network was presented to the agencies during an August 1, 2018 conference
call. In response to the information presented during the conference call, the agencies provided
comments in an email on September 4, 2018 (USEPA 2018c). The comments were subsequently
addressed and presented to the agencies during an October 22, 2018 meeting.
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Based on the October 22, 2018 meeting discussion, an addendum to the BWGMPU will be prepared that
includes details on the enhanced monitoring well network, including installing five additional shallow
monitoring wells, selecting a network of monitoring wells for continuous monitoring and subsequent
evaluation using USGS SeriesSEE modeling to assess the barrier wall for potential leaks, and
approaches for managing apparent leaks. The addendum also is to include development of other lines of
evidence that the wall is performing as designed such as an underwater visual survey of the Main Plant
barrier wall above the mudline in the river. The addendum is to be developed in 2019 with implementation
anticipated in 2019.

4.9 Sediment Sampling 2018

In accordance with the AOR and using the procedures described in the BWGMPU, Tyco completed
sediment monitoring activities in the Menominee River in 2018. Activities included collecting accumulated
soft sediment samples to determine if they contained arsenic concentrations exceeding the 20 mg/kg
cleanup goal. The sampling activities were conducted between July 8 and July 11, 2018 by Affiliated
Resources LLC. Affiliated Resources’ vibracore vessel consisted of a 20-foot pontoon boat with a 15-foot
vertical triframe hoist and Rossfelder P-3 underwater vibracore system outfitted with 8-foot-long, 3-inch-
diameter polycarbonate cores. Activities and results are summarized in the Sediment Monitoring Report
submitted on September 28, 2018 (Jacobs 2018).

The sampling rationale was to collect a sample with 70% recovery from the predetermined sampling
location by “sampling to refusal.” If 70% recovery was not achieved after two attempts, a third attempt
with a Ponar surface grab sampler was to be deployed to collect a surface sediment sample. If the Ponar
surface grab sample yielded no recovery, the vessel was repositioned to an offset location within 70 feet
of the initial sample for a second attempt as described above. If the offset location yielded no recovery,
the sample location was eliminated.

Eighteen sampling locations were proposed for soft sediment sampling (Figure 13) with the following
sample collection results:

e Two locations (SD-12 and SD-17) had a soft sediment thickness recovered in the core during the first
attempt and the sample was collected from the core.

¢ Nine locations (SD-04, SD-08, SD-09, SD-10, SD-11, SD-13, SD-14, SD-15, and SD-16) had
sediment thickness recovered in the core during the first attempt but required additional volume via
Ponar to obtain enough sample for analytical testing.

e Two locations had no core recovery (SD-06 and SD-18), but a sample was collected via Ponar.

e Two locations (SD-02 and SD-03) had core recovery on the first attempt; however, no accumulated
sediment was present in the core to sample, and no samples were submitted for analytical testing.

e Three locations (SD-01, SD-05, and SD-07) vielded no recovery after two vibracore attempts and one
subsequent Ponar attempt at the initial proposed sampling location. Offset locations (identified as “B”
in their respective sample identifications) were then attempted, and recovery was obtained. Two of
these locations had sediment present that was sampled (SD-05B via the core and SD-07B via
Ponar), and one (SD-01B) had no sediment thickness to sample and no sample was submitted for
analytical testing.

Field data (for example, as-sampled coordinates, water elevation, water depths, and sediment thickness)
are summarized in Table 15. Samples collected for total arsenic from the soft sediment layer, if present,
were scheduled for immediate laboratory analysis, subsequent total arsenic samples collected from
underlying stratigraphic layers other than soft sediment were sent to the laboratory “on hold.” A USEPA
representative collected several samples from the cores/Ponar grab samples, which were submitted to a
laboratory for total arsenic analysis. USEPA samples included five soft sediment sample splits, eight sand
cover samples, and five native material samples for analysis. The USEPA results were provided to Tyco
in the form of a summary spreadsheet in an email correspondence on September 19, 2018 (USEPA
2018d). The USEPA results are discussed below, although these data were not able to be quality
reviewed by Tyco since the laboratory reports were not included. To provide context for the initial soft
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sediment sample results and confirm USEPA sample results, Tyco requested total arsenic analysis of one
sand cover and eight native materials samples that had been placed “on hold” for total arsenic analysis.

Soft sediment thicknesses measured in the field ranged from 0 to 1 foot (Figure 16). Most locations had
soft sediment thicknesses of 0.5 foot or less with only two locations greater than 0.5 foot. Estimated
sedimentation rates based on the observed sediment thicknesses range from 0 to 3 inches per year
(Table 15). Arsenic concentrations in soft sediments ranged from 1.7 to 380 mg/kg (Figure 13). Five
locations (SD-05B, SD-06, SD-09, SD-11, and SD-18) exceeded the 20 mg/kg cleanup criteria. Table 15
summarizes the sediment thickness and total arsenic results. Figures 13 and 16 present the arsenic in
sediment and sediment thickness results, respectively.

Sediment concentrations and thicknesses should continue to be monitored (as part of the 2023 five-year
review sampling) to evaluate sediment deposition rates and arsenic concentrations. A preliminary
evaluation of the 2018 sediment sampling results and mechanisms that may be resulting in the observed
exceedances of the 20 mg/kg criteria are provided in Appendix E. A pore water work plan is being
developed per the request of the agencies. It is anticipated the data generated from these activities will
allow for further evaluation of potential sediment recontamination mechanisms.

416 Revised 2013 Five Year Review

Pursuant to the requirement in the AOR, Tyco provided a final revised addendum to the 2013 Five Year
Technical Review document on July 23, 2014 (CH2M 2014a), which also responded to USEPA
comments provided in correspondence dated February 3, 2014 (comments only) and July 2, 2014
(approval with modifications) (USEPA 2014e, 2014f). In accordance with the AOR, proposed
modifications to the remedy and the new actions to be implemented, as indicated in the AOR and in
accordance with paragraph 11.g of the AOC, were described.

411 Outfall Investigations and Repairs

At the request of USEPA, a sampling plan was developed and submitted to USEPA under the technical
memorandum Outfall Arsenic Investigation (CH2M 2015c¢), documenting sampling locations and
procedures for assessing the arsenic quality in the stormwater discharging from the site. It is important to
note that the investigation focused solely on stormwater discharge, not industrial processes discharge.
USEPA comments were received in the document Tyco OQutfall Arsenic investigation Technical
Memorandum Agency Review Comments, dated February 20, 2015 (USEPA 2015b). Agency comments
were addressed, and the sampling plan was resubmitted to USEPA in the March 23, 2015 technical
memorandum Responses to February 23, 2015 EPA Comments on “Tyco Fire Products Outfall Arsenic
Investigation Technical Memorandum” dated February 3, 2015 (CH2M 2015g). Final approval of the plan
was received in a correspondence from USEPA dated April 16, 2015 (USEPA 2015¢).

The first of two planned sampling events was completed on May 7, 2015, followed by a second sampling
event on August 28, 2015. The results of the sampling events were summarized in the technical
memorandum Outfall Arsenic Investigation: Spring and Summer 2015 Sampling Event Summary (CH2M
2015h). Based on the investigation results, Tyco developed a plan for upgrades/modifications to the
stormwater system, which was presented to USEPA in the Stanton Street Stormwater Improvement Plan
(AECOM 2016), and attached to Tyco's responses to USEPA comments on the Oulfall Arsenic
Investigation Report (Tyco 2016h). Comments to the stormwater improvement plan were received from
the agency on October 17, 2016 (USEPA 2016c¢), with response to the comments provided by Tyco on
November 11, 2016 (Tyco 2016i). The plan included video survey of select stormwater lines,
implementation of necessary repairs and CIP lining, abandonment of select underground stormwater
lines, and replacement of select underground stormwater lines with aboveground stormwater drainage.

In 2016, Tyco initiated upgrades/modifications to the industrial process water/stormwater conveyance
system. The industrial line discharge (WPDES Qutfall #001) includes treated industrial process water,
non-contact cooling water, boiler house condensate, and a portion of the site stormwater. The work was
to reduce the potential for arsenic-impacted groundwater from entering the system and ultimately
discharging to the Menominee River through the WPDES outfall. The upgrades included CIP lining of
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components of the industrial line, CIP lining of associated stormwater lines that were to remain
operational, and abandonment of components of the industrial/stormwater lines that were no longer
needed.

In 2017, Tyco initiated upgrades/modifications to the remaining stormwater system at the facility. Initial
activities included the video surveying of the underground stormwater lines on the property to assess the
integrity of the lines and develop a plan for implementation of necessary repairs. For underground lines
no longer necessary, grout was pumped into the lines or catch basins to eliminate the collection and
ultimate discharge of stormwater through these abandoned components. For stormwater lines that were
to remain active, CIP ling was conducted where necessary including at catch basin/manholes. It should
be noted that CIP lining was not necessary for the underground stormwater lines associated with

Qutfall #2 and Qutfall #10 because of the type of line construction or newness (Outfall #10 installed in
2010) of the lines.

The subsurface components of Qutfall #3, located near Building 71, were abandoned, and the surface
area was confoured to direct overland flow of stormwater over the barrier wall to avoid potential
groundwater contact with the stormwater. In addition, the subsurface components associated with
Outfalls #5 and #6 also were abandoned. These areas also were contoured and modified to allow direct
overland flow stormwater discharge. As a component of the Qutfall #6 modification, a gate valve was
installed to allow for separation of stormwater collected on the former Salt Vault that may come in contact
with impacted soils or groundwater during potential future remedial actions that may occur in the area.
Final CIP lining and installation of the gate valve were completed in 2018.

As of October 2018, only six of the locations previously sampled as part of the outfall investigation
remain. The following sample locations have been abandoned as part of the system
upgrades/modifications:

¢ MH305 - located in the northwestern portion of the site. Manhole and associated stormwater line
were abandoned in 2016.

e (B298 - located west of Building 71. Catch basin and associated underground stormwater line
including Outfall #3 were abandecned in 2017. Stormwater is now conveyed via overland flow over the
barrier wall.

¢ MH323 - located north of Building 18. The manhole was abandoned and associated underground
conveyance line disconnected from the stormwater system

¢ (CBA406 - located near the southwestern corner of the former Salt Vault in the ChemDesign lease area.
The catch basin was abandoned. No outfall or stormwater collection system exists associated with
the underground line.

e (CB297 — located in the former Salt Vault. The catch basin and associated underground conveyance
line to QOutfall #6 has been abandoned. The area, along with Outfall #5, has been converted to a
surface drainage system with overland flow from the area being diverted over the barrier wall.

Samples were collected at five of the six remaining designated stormwater sampling locations at the
facility. The sixth location, CB231, located near the northwestern corner of Building 29 was not sampled
during the October 2018 sampling event because final repairs to the underground conveyance system
had not been completed. Figure 3 presents the laboratory analytical results for the outfall sampling events
to date. Based on the sampling efforts conducted, concentrations of arsenic remain in the stormwater
following upgrade/modification activities. However, some of the areas that historically (based on
pre-upgrade sampling in 2015) had elevated arsenic concentrations have been abandoned, thus
eliminating the potential source of arsenic for discharge to the river. In addition, arsenic concentrations at
the location of catch basin B71 decreased an order of magnitude following the upgrade/modification
activities. The remaining limited dataset (some locations only have one sample from the three sampling
events) does not allow for conclusions to be drawn regarding long-term arsenic concentrations in the
stormwater system at this time. In accordance with the agreement with USEPA, additional outfall
sampling activities are to be conducted in 2023 and 2028.
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5. Review of Arsenic and the Protection of Human Health
and the Environment for Groundwater

This section provides an evaluation of the current scientific and engineering knowledge relevant to
protecting human health and the environment for arsenic in groundwater per Section VI, 11, paragraph g
of the AOC (USEPA 2009a). Baseline ecological and human health risk assessments were submitted to
USEPA in February 2003 (URS 2003a). The risk assessments identified arsenic as the only chemical of
potential concern resulting in unacceptable risk for one or more receptors and exposure pathways. The
risk assessments for groundwater indicated the potential for noncancer risks to future onsite construction
workers above USEPA-acceptable levels.

Site groundwater has not been used as a drinking water source, and future use as a drinking water
source is not anticipated; therefore, potable use of groundwater was not evaluated in the risk assessment
(URS 2003a). Pursuant to the AOC, an institutional control (as part of the deed restriction) has been
implemented at the site preventing potable use of site groundwater and the barrier wall installed at the
site prevents offsite migration of contaminated groundwater. In 2018, there remains no potable use of
onsite or offsite impacted groundwater; therefore, potable use of site groundwater remains an incomplete
pathway.

The only potentially complete human health exposure pathway for groundwater identified in the risk
assessment was incidental ingestion and dermal contact by construction workers during future excavation
activities. Potential exposure to arsenic-contaminated groundwater by construction workers was
quantified in the risk assessment (URS 2003a).

The arsenic toxicity values used in the 2003 risk assessment for oral and dermal exposures were an oral
slope factor of 1.5 mg/kg-day' and an oral reference dose of 3x10* mg/kg-day (URS 2003a). As
presented in USEPA’s Integrated Risk Information System database, the oral and dermal toxicity values
for arsenic are the same as those used in the 2003 human health risk assessment (USEPA 2018e).

Based on the exposure scenario assumptions identified above, the following risk and hazard estimates
were calculated for construction worker contact with groundwater:

e An excess lifetime cancer risk of 4x10°°
e A noncancer hazard index of 6

The groundwater exposure assumptions used in the 2003 risk assessment, although conservative,
remain valid since no default construction worker exposure assumptions are available from USEPA
guidance and other sources for quantifying groundwater contact scenarios (for example, contact rate,
frequency, and duration). As stated in Section 11.4.3 of the 2003 risk assessment (URS 2003a),
“Professional judgment was used to estimate ingestion and dermal exposure to groundwater, because no
guidance was available regarding these types of exposures in a trench or foundation. There is large
uncertainty associated with the hazard/risk estimates for the future construction worker due to the large
uncertainty related to the extent of potential future groundwater exposures in a trench or foundation at the
site.”

Tyco uses a health and safety plan that requires appropriate personal protective equipment, internal
notifications prior to excavation, and management of material according to the regulations to prevent
contact with groundwater. In addition, institutional controls and security have been put in place as
indicated above and in Sections 4.1 and 4.3, respectively, which also prevents contact with groundwater.

A quantitative remedial action objective (that is, cleanup level) was not established for arsenic in
groundwater; therefore, there was no quantitative cleanup level to evaluate for arsenic. For reference, the
project has compared groundwater concentrations to available regulatory criteria for comparison
purposes. The MCL prior to 2002 was 50 pg/L; in 2002, the arsenic MCL changed from 50 to 10 pg/L.
The corrective measures study (CMS) was completed in 2003 (URS 2003b) using the PAL (5.0 ug/L) and
ES (50 ug/L) for arsenic in groundwater, as established by WDNR. The Statement of Basis was
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developed in 2007 using the PAL of 1 ug/L and ES of 10 ug/L for groundwater (USEPA 2007). As of
December 1, 2018, the ES (10 pg/L) and PAL (1 ug/L) remain the same as those in the Statement of
Basis.

In reviewing the current scientific and engineering knowledge relevant to protecting human health and the
environment for arsenic in groundwater, it has been determined that the findings in the 2003 risk
assessment have not changed, and that the only potential exposure to arsenic contaminated groundwater
is by construction workers, but is controlled at the site through the Tyco health and safety plan,
institutional controls, and site security.
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6. Review of Arsenic Treatment Technologies for
Groundwater

This section provides a review of treatment technologies for remediating arsenic in groundwater that have
been developed or advanced since the 2013 Five Year Technical Review (CH2M 2013b, 2014a). Since
science and technology are constantly changing and improving, the objective is to conduct a review to
identify any newly available arsenic treatment technologies or advances and assess the potential for
application at the site. The following subsections summarize the previous technology reviews as well as
provide a discussion of the site characteristics that control the selection and screening of groundwater
treatment technology options.

6.1 Historical Treatment Technology Reviews

The CMS report (URS 2003b) and Addendum 01 to the CMS (Earth Tech, Inc. 2007) evaluated several
treatment technologies to identify potential corrective actions alternatives that would protect human health
and the environment and prevent offsite contaminant migration. A summary of the groundwater, soil
(since treating soil can help groundwater), and groundwater/soil remedial technology screening presented
in the CMS report and the associated addendum is provided below.

« Groundwater Technologies — For groundwater alone, the technologies listed below were screened
as potential remedial options, but only the permeable reactive barrier (PRB; in bold italics) was
selected for further evaluation. The other technologies were not evaluated further because of the
limitations of groundwater extraction at the site and/or contaminant limitations (such as high
contaminant concentrations, chloride/organics present, chemical species characteristics). A traditional
groundwater pump and treat system was attempted as an interim action in the 1980s and was
ineffective, as groundwater extraction had become inefficient and extraction was technically
impracticable due to the low permeability in the deeper fine-grained soils/silt layer (Earth Tech, Inc.
2007).

— Adsorption

— Coagulation, Flocculation, and Precipitation/Co-Precipitation
- Evaporation and Filtration/Ultrafiltration

- Immobilized Algae

- lon Exchange

- Permeable Reactive Barrier

- Reverse Osmosis

¢ Soil Technologies — The following technologies for addressing socil (which may also help with
groundwater in some instances) were screened as options but only the bold italics options were
selected to be further evaluated in the CMS.

- Cap
— Excavation and Landfill Disposal
— Pyrometallurgical Recovery
—  Soil Flushing
—~  Soil Washing/Acid Extraction
—~  Steam Stripping
- Vacuum Extraction
- Vitrification
- Institutional Controls
« Soil and Groundwater Technologies — The following technologies for addressing both the soil and

groundwater were screened as options but only the bold italics options were selected to be further
evaluated in the CMS.

— Air or Ozone Injection
— Biological Treatment
- Containment
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- Electrokinetics

- In-situ stabilization

— Incineration

-~ Monitored Natural Recovery
-~ Phytoremediation

-~ Steam Stripping

-~ Thermal Desorption

Technologies were then combined where necessary and appropriate to address all impacted media.
Technologies that satisfied the screening criteria outlined in the CMS include:

Cap and contain

PRB

Cap and contain with hydraulic control
PRB and phytoremediation

In-situ stabilization

In the CMS, the PRB was the selected remedy that best mitigated the threat to human health and the
environment posed by the subsurface contamination at the site. Later bench-scale treatability studies
indicated that a PRB would not be effective at the site full scale (Earth Tech, Inc. 2007). The selected
onsite corrective action alternative in the CMS Addendum 1 was to cap and contain groundwater with
hydraulic control; the CMS report contains further details (URS 2003b). Ultimately, the final USEPA-
approved remedy is described in Section 1.5 of this report and detailed in the AOC and Attachment 1 of
the AOC (the USEPA Final Decision and Response to Comments document, USEPA 2009a). The final
remedy for groundwater included institutional controls, a containment barrier, and an onsite GWCTS to
maintain groundwater levels to prevent onsite flooding. The AQC was finalized in February 2009 and
accounted for technological advances since the 2007 review.

8.2 Site and Contaminant Characteristics Controlling Technology
Applicability

The site and contaminant characteristics are the main factors that limit or promote use of certain
technologies. The major contributing site and contaminant characteristics that drive selection of
technology options for the site are:

e Pervasive nature of highly elevated and predominantly organic forms of arsenic in groundwater that
make the site unique

¢ Presence of active manufacturing operations at the site

¢ |ow hydraulic conductivity of soils in areas with the most heavily contaminated groundwater
(groundwater in deeper, lower hydraulic conductivity stratigraphic units, tends to have higher arsenic
concentrations than shallower groundwater), which limits groundwater extraction capabilities

e Heterogeneity of soils
¢ High total dissolved solids/salinity in groundwater (variability in salinity of groundwater across the site)

e Arsenic is an element and cannot be further degraded
6.3 Current Arsenic Treatment Technology Review

The last major review of technologies for groundwater treatment at the site was in the 20713 Five Year
Technical Review (CH2M 2013b). The current technology review screening only considers organic
arsenic remedial technologies that are new as of 2009 that were included in the 2013 review and any
advances or updates in technologies since 2013. The technologies were evaluated for their ability to treat
the specific forms of arsenic at the site. Technologies were then assessed to determine if they were
appropriate to address impacted media at the site considering the geological and physical site
characteristics. The results are summarized in Table 16.
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No new treatment technologies for groundwater have been identified as part of this remedy review that
would result in replacing or augmenting the current onsite groundwater remedy of containment. Some
additional details on ex-situ groundwater treatment technology options are available and summarized in
Table 16 as well; however, the limitations of groundwater extraction at the site have not changed, and
although included, the ex-situ groundwater treatment technologies were not further evaluated for use at
the site as part of this review and will be included as part of the WPDES permit variance process that is
underway.

ED_014293_00000428-00045



Five Year Techninal Revisw

7. Summary

This report meets the requirements in the AQC for the five-year technical review and 2018 annual barrier
wall groundwater monitoring report. All components of the AOC, AOR, and other remedy enhancements
bulleted below have been implemented in accordance with the AOC/AOR, and their status is summarized
in Section 4 and briefly summarized below.

e Institutional controls — Completed.

e  Soil remediation — Completed, in long-term O&M.

¢ Menominee River sediment removal — Completed.

e Site security — Completed.

¢ Onsite groundwater management, which includes:
—  Containment barrier wall — Completed, in long-term O&M.
-  GWCTS - Completed, in long term O&M.
- Phyto-pumping system - Completed, in long-term O&M.

— Barrier monitoring — Completed, in long-term monitoring phase. Completed BWGMPU AOR
requirement. Addendum to follow in 2019 to capture enhance monitoring network and underwater
visual inspection along the Main Plant barrier wall.

e PDP - Ongoing.
e Estimation of seepage at the Main Plant barrier wall — Completed.
e Sediment sampling in 2018 and 2023 — 2018 completed, next event in 2023.

« Main Plant barrier wall dye testing — Enhanced monitoring network work and underwater visual
inspection approach are being prepared in a BWGMPU addendum to replace the dye test
requirement.

e  Submit addendum to 2013 five-year review addressing USEPA comments — Completed.

e Qutfall investigations and repairs — Repairs completed, 2015 and 2018 sampling completed, next
event in 2023.

A more detailed evaluation of the onsite groundwater management component was required as part of
the five-year technical review as indicated in the AOC. The performance to date of the three main
technologies that comprise the onsite groundwater management system required in the AOC as well as
each components appropriateness and any proposed meodifications are evaluated in applicable
subsections in Section 4.

Based on the review of current results and available information, the onsite groundwater management
remedy components, as well as other the related AOR remedy components, are operating and
performing as designed and meeting the need to contain groundwater onsite as further detailed in the
following:

e Containment barrier wall — Performance monitoring data and wall inspections indicate the barrier wall
is an effective hydraulic barrier for groundwater flow in the unconsolidated deposits and that arsenic
in groundwater is not likely to serve as a continuing source of arsenic to the Menominee River.

« BWGMPU - No changes or corrective actions are heeded as part of the barrier wall groundwater
monitoring. It is recommended that semiannual sampling occur for 1 more year in 2019 and then the
frequency for future events be evaluated as part of the 2019 annual report. An addendum to the
BWGMPU will be prepared fo include details of enhanced monitoring well network activities (to
replace the dye test), which will be developed in early 2019 with implementation anticipated in 2019.
The enhanced monitoring well network will include installing five additional water table (shallow)
monitoring wells, installing and operating transducers at a selection of monitoring wells, evaluating
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the transducer data using USGS SeriesSEE, and performing an underwater visual inspection in the
Menominee River above the mudline along the Main Plant barrier wall.

o GWCTS — The system is generally operating as designed by maintaining the groundwater levels in
the containment areas and preventing the facility from flooding. However, modifications and upgrades
to the existing groundwater system may be implemented in the future to allow for onsite management
of PDP groundwater and to work toward lowering overall effluent concentrations. The modifications
would be based on the path forward decided on as part of the WPDES permit variance being
evaluated by the agencies. Tyco is collecting additional information requested by the agencies related
to the variance.

e Phyto-pumping system — The phyto-pumping system will continue to be used as part of the
groundwater management strategy. The phyto-pumping system helps to reduce the volume of water
requiring treatment by the GWCTS, which reduces the amount of reagents used, wastes produced,
and water discharged to the Menominee River.

e PDP - The target elevation appears to be achievable and maintainable in the former 8th Street Slip
using the existing extraction well network, based on 2016 to 2018 data. Due to the results of the 2018
extraction activities in the former Salt Vault and not being able to maintain the target elevation, it is
proposed that two additional permanent extraction wells be installed in the former Salt Vault to
augment extraction capabilities. Details of the location and conveyance system design modifications
are being developed. Construction of the permeant conveyance system to allow pumping year-round
is planned for 2019.

e Dye test — Based on the results of the pilot dye test, it has been concluded that performance of a
full-scale dye test is not appropriate for implementation. The dye test component of the AOR is to be
replaced with an enhanced monitoring well network to be established along the Main Plant riverfront
and will be documented in an addendum to the BWGMPU.

A review of the current scientific and engineering knowledge relevant to protecting human health and the
environment for arsenic in groundwater also was required. The review determined that the findings in the
2003 risk assessment (URS 2003a) have not changed and that the only potential exposure to arsenic
contaminated groundwater is by construction worker, but is controlled at the site through the Tyco health
and safety plan, institutional controls, and site security.

Finally, a review of current arsenic treatment technologies was required and completed. No new
treatment technologies for groundwater have been identified that would result in replacing or augmenting
the current onsite groundwater remedy of containment. Some additional ex-situ groundwater treatment
technology options are available; however, the limitations of groundwater extraction at the site have not
changed. The ex-situ groundwater treatment technologies are being further evaluated for use at the site
as part of the WPDES permit variance process and not this review.
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Table 1. AOC Deliverable Summary
Tyco Fire Products LP, Marinette, Wisconsin

Glacial Till Verification Activities, Menominee River Sediment Removal, Tyco Fire Products, Marinette, Wisconsin: Addendum Two USEPA 12/9/2013
(dated November 13, 2013)

Five Year Technical Review USEPA 12/30/2013
Email - Notice of Drilling and potential well installation USEPA 12/31/2013
Email - Notice of Drilling and potential well installation follow up (with figure and additional details) USEPA 1/3/2014
Quarterly Progress Report USEPA 111412014
USEPA Review of Five Year Technical Review Report dated December 30, 2013 Tyco 2/3/2014
Construction Completion Report Menominee River Sediment Removal Project Adjacent to the Tyco Fire Products LP Facility USEPA 3/3/2014
Marinette, Wisconsin

Responses to USEPA Comments on “USEPA Review of Five Year Technical Review Report dated December 30, 2013" USEPA 3/6/2014
USEPA Response to Tyco Letter Dated March 6, 2014, from CH2M HILL In Response to USEPA Letter dated February 3, 2014 Tyco 3/18/2018
Response to USEPA's March 12, 2014 Email Concerning the Follow-up to Barrier Wall Inspection Reports USEPA 3/21/2014
Response to USEPA Letter Dated March 18, 2014 5 Year Review Report Comments USEPA 412/2014
USEPA Review of Tyco Sediment Removal Construction Completion Report, CH2M HILL Tyco 4/7/12014
Quarterly Progress Report USEPA 4/15/2014
Agreement on Resolution of 2013 Five Year Technical Issues Tyco 4/23/2014
Drilling Activities Technical Memorandum- Status Report for Test Well Installation Field Activities, USEPA 5/1/2014
January 21 to March 6, 2014 .

Response to USEPA Comments on “USEPA Review of Tyco Sediment Removal Construction Completion Report, CH2M HILL” USEPA 5/7/2014
Addendum to the Five Year Technical Review Document dated December 30, 2013 USEPA 5/30/2014
USEPA Review of Tyco Revision to Construction Completion Report dated May 7, 2014 Tyco 6/3/2014
Response to USEPA Comments on the May 7, 2014 Tyco Revisions to the Construction Completion USEPA 6/24/2014
Report, dated March 2014

Vertical Barrier Wall Inspection Follow-Up USEPA 6/30/2014
Barrier Wall Groundwater Monitoring Plan Update USEPA 6/30/2014
USEPA Approval with Modifications: Five Year Technical Review Report dated December 30, 2013, and Addendum to Five Year Tyco 71212014
Technical Review Report dated May 30, 2014

Quarterly Progress Report USEPA 7/1412014
Response to USEPA Comments on the July 2, 2014 Five Year Technical Review Report dated December 30, 2013 and Addendum USEPA 712312014
to Five Year Technical Review Report dated May 30, 2014

Supplemental Evaluation: Potential for Recontamination of Menominee River Sediments due to Groundwater Migration - Tyco Fire USEPA 7/30/12014
Products LP Facility, Marinette, Wisconsin

Aquifer Testing Field Activities and Results: April and May 2014 USEPA 7/31/2014
Response to USEPA’s September 5, 2014 Email Information Request — Outfalls and Dye Testing Radius of Influence USEPA 9/26/2014
USEPA Comments and Request for Revision Tyco Barrier Wall Groundwater Monitoring Plan Update dated June 30, 2014 Tyco 10/10/2014
Quarterly Progress Report USEPA 10/15/2014
USEPA Comments and Request for Revision Tyco Technical Memorandum Supplemental Evaluation: Potential for Recontamination Tyco 10/30/2014
of Menominee River Sediments due to Groundwater Migration from the Main Plan Area dated July 30, 2014

Quarterly Progress Report USEPA 111412015
Summary of the Discussions and Information Presented on the Question of Whether to Install Bedrock Menitoring Wells Outside USEPA 2/2/2015
Tyco’s Vertical Barrier Wall

Outfall Arsenic Investigation USEPA 2/3/2015
USEPA comments on Comments on “Tyco Fire Products Outfall Arsenic Investigation Technical Memorandum” dated February 3, Tyco 212312015
2015

Infiltration Reduction Plan WDNR 3/3/12015
2014 Annual Barrier Wall Report USEPA

Updated Dye Injection Information and Estimates USEPA 3/13/2015
Responses to February 23, 2015 USEPA Comments on “Tyco Fire Products Outfall Arsenic Investigation Technical Memorandum” USEPA 3/23/2015
dated February 3, 2015

Final Tyco Memorandum: Tyco Review of Additional USEPA Proposed Wells - Barrier Wall Groundwater Monitoring Program USEPA 41112015
Update -March 31, 2015

Final Tyco Memorandum: Tyco's Proposed Additional Sediment Samples - Barrier Wall Groundwater Monitoring Program Update - USEPA 41112015
March 31, 2015

Final Tyco Memorandum: Tyco's Response to Proposed WDNR Additional Parameters Request - Barrier Wall Groundwater USEPA 41112015
Monitoring Program Update - March 31, 2015

Extension Request for Barrier Wall Groundwater Monitoring Plan Update USEPA 4/9/2015
USEPA Approval of Extension Request Tyco Updated Barrier Wall Monitoring Plan Tyco 471412015
Quarterly Progress Report . USEPA 4/15/2015
USEPA Approval with Modifications and/or Conditions of Tyco Updated Outfall Arsenic Investigation, CH2M HILL Technical Tyco 4/16/2015
Memorandum dated March 23, 2015 .

USEPA Letter Re: Tyco Updated Dye Injection Information and Estimates Proposal CH2M HILL Technical Memorandum dated Tyco 4/16/2015
March 13, 2015

Agency 4/20/15 Edited Response to Tyco 3/31/15 Proposal on Monitoring Wells Tyco 4/20/2015
Response to USEPA Comments on the July 30, 2014 Supplemental Evaluation: Potential for Recontamination of Menominee River USEPA 42212015
Sediments due to Groundwater Migration from the Main Plant Area

Technical Memorandum: Updated Supplemental Evaluation: Potential for Recontamination of Menominee River Sediments due to USEPA 4/22/2015
Groundwater Migration from the Main Plant Area

Agency Edited Response to Tyco 03-31-15 Proposal on Additional Parameters Request - April 30, 2015 Tyco 4/30/2015
USEPA Approval of Tyco Technical Memorandum Updated Supplemental Evaluation: Potential for Recontamination of Menominee Tyco 6/26/2015
River Sediments due to Groundwater Migration from the Main Plant Area dated April 22, 2015 .

Response to April 16, 2015 USEPA Comments “Tyco Updated Dye Injection Information and Estimates Proposal CH2M HILL USEPA 6/29/2015
Technical Memorandum dated March 13, 2015”

Tyco's record letter on BWGMP Updates USEPA 6/29/2015
Tyco Fire Products LP's Final Offer Regarding the Update to the 2010 Barrier Wall Groundwater Monitoring Plan USEPA 6/29/2015
Enclosures

1-Revised Barrier Wall Groundwater Monitoring Plan Update (June 29, 2015)

2-Revised Responses to October 10, 2014 USEPA Comments on Tyco Barrier Wall Groundwater Monitoring Plan Update (June 28,

2015)

3-History of Negotiations- Barrier Wall Groundwater Monitoring Plan Update (June 29, 2015)
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Table 1. AOC Deliverable Summary
Tyco Fire Products LP, Marinette, Wisconsin

Email Notification of Repairs of grout plug at vertical barrier wall joint USEPA 7/7/2015
Quarterly Progress Report USEPA 7/15/2015
Proposed Modifications to the Groundwater Collection and Treatment System USEPA 712212015
USEPA Approval and Medification Tyco Revised Barrier Wall Groundwater Monitoring Plan Update June 2015 Tyco 8/5/2015
Tyco Email - Responses to August 5, 2015 USEPA Letter Approval and Modification Comments Tyco Barrier Wall Groundwater USEPA 8/11/2015
Monitoring Plan Update June 2015
USEPA Email - Responses to Tyco-Requested Changes to USEPA Approval Clarifications to Monitoring Plan Update Letter Issued Tyco 8/14/2015
August 5, 2015
Final, Revision 2 - Revised Barrier Wall Groundwater Monitoring Plan Update USEPA 9/3/2015
USEPA Approval Tyco Revised Barrier Wall Groundwater Monitoring Plan Update September 2015 Tyco 9/15/2015
USEPA Email - Response to July 22, 2015 Tyco GWCTS Upgrades Proposal Tyco 9/21/2015
Monitoring Well Abandonment Exemption Request WDNR 9/21/2015
Informational Submittal -Outfall Sampling Activities USEPA 9/25/2015
WDNR Email - Response to Monitoring Well Abandonment Exemption Request Tyco/CH2M 9/29/2015
2014 Barrier Wall Groundwater Monitoring Annual Report USEPA 10/7/2015
Quarterly Progress Report : USEPA 10/15/2015
Barrier Wall Groundwater Monitoring Well Drilling Notification and Scope of Work USEPA 10/15/2015
Qutfall Arsenic Investigation: Spring and Summer 2015 Sampling Event Summary USEPA 10/30/2015
USEPA 2014 Barrier Wall Groundwater Monitoring Annual Report October 2015 Observations Tyco 11/6/2015
Final Sampling Summary Report, Great Lakes Legacy Act Lower Menominee River Tyco Site Adjacent to the Tyco Fire Products USEPA 11/12/2015
P Facility
Report on Decontamination Measures Completed in Building 59 WDNR 11/17/2015
Tyco 2016 Cost Estimate USEPA 11/23/2015
USEPA Approval of Tyco 2016 Cost Estimate Tyco 12/8/2015
Response to November 6, 2015 USEPA Document USEPA 2014 Barrier Wall Groundwater Monitoring Annual Report October 2015 USEPA 12/11/2015
Observations
Proposed Groundwater Collection and Treatment System Enhancements - Description of Post-Modification Process Flow WDNR 12/18/2015
Environmental Quality Management, Inc. - Final Remedial Action Completion Report, Great Lakes Legacy Act Lower Menominee USEPA-GLNPO 12/28/2015
River Tyco Site
Quarterly Progress Report USEPA 1/15/2016
Addendum to Construction Completion Report, Menominee River Sediment Removal Project, Adjacent to the Tyco Fire Products USEPA 2/1/2016
LP Facility, Marinette, Wisconsin
USEPA Approval of Tyco Addendum to Construction Completion Report Tyco 2/16/2016
Additional Information Request, Addendum to Construction Completion Report USEPA 3/9/2016
USEPA Review of Tyco Outfall Investigation Report Tyco 3/21/2016
WDNR Email - Questions Regarding Proposed Dye Testing Tyco/CH2M 3/25/2016
Former Salt Vault and Former 8th Street Slip Pump Down Program Dewatering Services Scope of Work USEPA 3/30/2016
Response to WDNR Questions Regarding Proposed Dye Testing USEPA 4/15/2016
Collection of Surface Water Samples for Dye Testing Investigation USEPA 3/30/2016
Subsurface Injection of Tracer Dye Scope of Work (Contractor Document) USEPA 3/30/2016
Quarterly Progress Report USEPA 4/15/2016
Extension Request - Response to Comments to USEPA Review of Tyco Outfall Investigation Report USEPA 4/18/2016
Tyco Extension Request - Response to Comments to USEPA Review of Tyco Outfall investigation Report Tyco 5/3/2016
High Capacity Well Application WDNR 5/23/2016
WDNR Email - Ansul/Tyco: Scopes of work for Pump Down Program and Dye Test Work Tyco 6/6/2016
Tyco Pump Down Program Work Plan and HSERP USEPA 6/10/2016
2015 Barrier Wall Groundwater Monitoring Annual Report USEPA 6/22/2016
Well Installation, Abandonment, and Repair Field Activities, November 2 to December 2, 2015 USEPA 6/28/2016
Tyco Pump Down Program Work Plan and HSERP USEPA 6/10/2016
Dewatering System Construction Report WDNR 7/2/2016
Quarterly Progress Report USEPA 7/15/2016
Extension Request - Response to Comments to USEPA Review of Tyco Outfall Investigation Report USEPA 8/2/2016
Responses to USEPA Review of Tyco Outfall Investigation Report USEPA 9/8/2016
Quarterly Progress Report USEPA 10/14/2016
Response to Comment to Stormwater Improvement Plan USEPA 11/4/2016
2017 Cost Estimate USEPA 12/2/2016
Temporary Dewatering Well Water Withdrawal Report WDNR 11122017
Quarterly Progress Report USEPA 1/17/2017
Building 59 Closure Response to Comments WDNR 112712017
Responses to WDNR Review of Tyco Contract Documents — Subsurface Injection of Tracer Dye Scope of Work, dated March 30, USEPA 113112017
2016 and Technical Memorandum, Response to WDNR Questions Regarding Proposed Dye Testing, dated April 15, 2016
Quarterly Progress Report USEPA 4/14/2017
WDNR Email - Response to Tyco's January 31, 2017 Response to Dye Testing Comments WDNR 412412017
Dye Testing Extension Request USEPA 5/1/2017
Tyco Email - Response to Dye Testing Comments WDNR 5/16/2017
Standard Operating Procedure - Surface Water Sampling WDNR 5/31/2017
Planned Operation Procedure for Groundwater Treatment System Testing - Pump Down Program Optimization WDNR 6/20/2017
WDNR - Department Additive Review of Keyacid Rhodamine WT Liquid Proposed Dye Testing Tyco 6/26/2017
Response to USEPA Comments on 2016 Barrier Wall Groundwater Monitoring Plan Annual Report Recommendations USEPA 71712017
Quarterly Progress Report USEPA 711712017
Resident Notice - Dye Testing Implementation USEPA 7/18/2017
Agenda for July 25, 2017 Meeting USEPA 7/24/2017
Response to Tyco Comments on USEPA semi-annual sampling requirements Tyco 8/9/2017
Pilot Dye test Work Plan USEPA 8/14/2017
USEPA and WDNR Comments on Pilot Dye Test Work Plan Tyco 812212017
Responses to USEPA and WDNR Comments on Pilot Dye Test Work Plan USEPA 9/1/2017
USEPA Email Approval of Pilot Dye Test Work Plan Tyco 9/8/2017
Pump Down Program Response to July 25, 2017 Meeting USEPA 9/11/2017
Quarterly Progress Report USEPA 10/16/2017
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Table 1. AOC Deliverable Summary
Tyco Fire Products LP, Marinette, Wisconsin

September 2017 Pilot Dye Test Results Technical Memorandum and Meeting Request USEPA 11/17/2017
Pump Down Program Summary Report USEPA 12/6/2017
2018-2027 Cost Estimate USEPA 121712017
December 20, 2017 Meeting Presentation Materials USEPA 1212212017
Pump Down Program Winter Operations and Optimization Report USEPA 1212212017
Pump Down Program Work Plan USEPA 1/12/2018
Quarterly Progress Report USEPA 1/16/2018
Preliminary Draft Pump Down Program Focused Alternative Evaluation USEPA 1/31/2018
USEPA Email - Pump Down Program Alternative - Agreement on Preferred Option Tyco 2/16/2018
DGT literature for USEPA/WDNR USEPA/WDNR 2/19/2018
Tyco Request to Pursue Menominee River Ordinance Removal USEPA 2/20/2018
Dye Test Alternative Pilot Work Plan - Extension Request USEPA 3/13/2018
USEPA Email - Approval of Dye Test Alternative Pilot Work Plan - Exdension Request Tyco 3/14/2018
Response to Tyco's Request to Remove Institutional Controls in the Menominee river Tyco 3/15/2018
Clarification to Response to Institutional Controls Removal USEPA 3/21/2018
Passive Arsenic Sampling Pilot Test Work Plan and Alternatives Evaluation USEPA 3/30/2018
Quarterly Progress Report USEPA 4/17/2018
USEPA Comment Letter on Tyco's “Passive Arsenic Sampling Pilot Test Work Plan and Alternatives Evaluation” Tyco 4/26/2018
Response to RCRA 3007 Request WDNR 5/11/2018
Draft Passive Arsenic Sampling Pilot Test Work Plan (USEPA DGT Disapproval) Tyco 6/4/2018

Status Update Meeting Notes, May 16, 2018 USEPA 6/5/2018

2017 Barrier Wall Groundwater Monitoring Annual Report USEPA 6/29/2018
GWCTS Modifications Phase | - Extraction Wells Conveyance System Basis of Design WDNR 7/6/2018

Netification of Modification to Soil Covers USEPA 7/6/2018

Quarterly Progress Report USEPA 7/16/2018
Presentation on Enhanced Monitoring Well Network Proposal USEPA 7/30/2018
Agency comments - 2017 Barrier Wall Groundwater Monitoring Annual Report Tyco 7/30/2018
Response to Comments on 2017 Barrier Wall Groundwater Monitoring Annual Report USEPA 8/27/12018
USEPA Email - 2017 Barrier Wall Groundwater Monitoring Annual Report Approval Tyco 9/4/2018

USEPA Email - Tyco Sheet Pile Wall Monitoring Tyco 9/4/2018

MW 118D Well Abandonment Notification WDNR 9/10/2018
Extraction Well Clean Out Notification USEPA 9/10/2018
Extraction Well Clean Out Scope WDNR 9/11/2018
USEPA Email with Tyco Sediment Data Tyco 9/19/2018
2018 Sediment Monitoring report USEPA 9/28/2018
Final Conveyance Design Drawings and Specifications USEPA 9/28/2018
WDNR - Department Plan Approval Notification Tyco 10/8/2018
Quarterly Progress Report USEPA 10/15/2018
Tyco October 22, 2018 Project Status Meeting - Presentation Materials USEPA 10/23/2018
Tyco October 22, 2018 Project Status Meeting - Meeting Notes USEPA 11/1/2018
Pump Down Program Shut Down Notification USEPA 11/5/2018

USEPA - U.8. Environmental Protection Agency

USACE - U.S. Army Corps of Engineers

WDNR - Wisconsin Department of Natural Resources

USEPA-GLNPO - U.S. Environmental Protection Agency-Great Lakes National Program Office
DGT - diffusive gradient in thin-film
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Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

MWO01M South side of former Salt Vault, inside contained area Acceptable
MWO001S South side of former Salt Vault, inside contained area Acceptable
MWO002M East side of former Salt Vault, inside contained area Damaged during dredging activities, abandoned in November 2015
MW002S East side of former Salt Vault, inside contained area Damaged during dredging activities, abandoned in November 2015
MWO02M-R East side of former Salt Vault, inside contained area Acceptable. New well extension and protective pipe installed in May
2017
MWO002S8-R East side of former Salt Vault, inside contained area continuous** Acceptable. New well extension and protective pipe installed in May
2017
MW003D Outside northwest property boundary, upgradient of wall semi-annual semi-annual Acceptable
MWO0O3M Outside northwest property boundary, upgradient of wall semi-annual semi-annual Acceptable
MWO003S Outside northwest property boundary, upgradient of wall continuous++ semi-annual semi-annual Acceptable
MW004M Southeastern portion of the property, inside contained area Acceptable
MW004S Southeastern portion of the property, inside contained area Acceptable
MWO00EM Northern portion of main plant area, inside of contained area Abandoned during installation of 2010 barrier wall installation
activities
MWO006S Northern portion of main plant area, inside of contained area Abandoned during installation of 2010 barrier wall installation
activities
MWOO7M North side of former Salt Vault, inside contained area Unable to be located for abandonment after dredging activities in
November 2015, left in place per WDNR approval
MWO007S North side of former Salt Vault, inside contained area Unable to be located for abandonment after dredging activities in
November 2015, left in place per WDNR approval
MW0o08M Northern portion of property, south of building 40, inside contained area Acceptable
MW008S Northern portion of property, south of building 40, inside contained area Well was damaged, abandoned in Novermber 2015
MWO09M Western property boundary north of Building 29, inside contained area Acceptable
MW009S Western property boundary north of Building 29, inside contained area Acceptable
MWO10M Northern portion of main plant area, inside of contained area Abandoned during installation of 2010 barrier wall installation
activities
MWQ010S Northern portion of main plant area, inside of contained area Abandoned during installation of 2010 barrier wall installation
activities
MWO11M Cenitral portion of the site, inside of contained area Acceptable
MW011S Central portion of the site, inside of contained area Acceptable
MW012M South side of former Salt Vault, outside Salt Vault contained area, within Acceptable
main plant
MW0128 South side of former Salt Vault, outside Salt Vault contained area, within Acceptable
main plant
MW013D Southwestern portion of the property, outside BW, background/upgradient semi-annual Acceptable
MW013M Southwestern portion of the property, outside BW, background/upgradient semi-annual Acceptable
MW0138 Southwestern portion of the property, outside BW, background/upgradient semi-annual Acceptable
MW018S Eastern portion of property in wetland area, east offupgradient of contained Acceptable
area
MW020M North side of former Salt Vault, inside contained area Unable to be located for abandonment after dredging activities in
November 2015, left in place per WDNR approval
MW020S North side of former Salt Vault, inside contained area Unable to be located for abandonment after dredging activities in
November 2015, left in place per WDNR approval
MW021M Outside southern portion of property boundary, upgradient side of contained semi-annual semi-annual Acceptable
area
MW021S Outside southern portion of property boundary, upgradient side of contained Well was damaged, abandoned in November 2015
area
MW021S-R Outside southern portion of property boundary, upgradient side of contained semi-annual semi-annual Acceptable
area
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Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

MW022M Southeastern portion of wetlands area, upgradient of contained area semi-annual Acceptable
MW0228 Southeastern portion of wetlands area, upgradient of contained area semi-annual Acceptable
MW029M North of former Salt Vault, outside contained area ‘Well removed in January 2013 during VBW stability work
MW029S North of former Salt Vault, outside contained area Well removed in January 2013 during VBW stability work
MWO30M North side of former Salt Vault, inside contained area ‘Well removed in February 2013 during VBW stability work
MW030S North side of former Salt Vault, inside contained area Well removed in February 2013 during VBW stability work
MWO031M West side of former Salt Vault, inside contained area Acceptable
MW031S West side of former Salt Vault, inside contained area Acceptable. New extension and protective pipe installed in May 2017
MW032M West side of former Salt Vault, outside salt vault contained area, inside main Acceptable

plant contained area
MW0328 West side of former Salt Vault, outside salt vault contained area, inside main Acceptable

plant contained area
MWO33M-R South side of former Salt Vault, outside salt vault contained area, inside Acceptable

main plant
MWO33S-R South side of former Salt Vault, outside salt vault contained area, inside Acceptable

main plant
MWO034M East side of 8th St. Slip, in slip Acceptable. New extension and protective pipe installed in May 2017
MW034S East side of 8th St. Slip, in slip Acceptable. New extension and protective pipe installed in May 2017
MWO035M East side of 8th St. Slip, on wetland side Acceptable. New extension and protective pipe installed in May 2017
MW035S East side of 8th St. Slip, on wetland side Acceptable. New extension and protective pipe installed in May 2017
MWO036M East side of 8th St. Slip, in slip Acceptable. New extension and protective pipe installed in May 2017
MWO038S East side of 8th St. Slip, in slip Acceptable. New extension and protective pipe installed in May 2017
MWO37M East side of 8th St. Slip, on wetland side Acceptable. New extension and protective pipe installed in May 2017
MWQ37S East side of 8th St. Slip, on wetland side Acceptable. New extension and protective pipe installed in May 2017
MWO38M West side of 8th St. Slip, in slip Acceptable
MW038S West side of 8th St. Slip, in slip Acceptable
MWO39M West side of 8th St. Slip, on main facility side Acceptable
MW039S West side of 8th St. Slip, on main facility side Acceptable
MW040D Southwestern side of operating facility, west/ outside of contained area semi-annual semi-annual Acceptable, flush-mount replaced in 2018
MWO040M-R Southwestern side of operating facility, west/ outside of contained area semi-annual semi-annual Acceptable, flush-mount replaced in 2018
MW040S Southwestern side of operating facility, west/ outside of contained area continuous” semi-annual semi-annual Acceptable, flush-mount replaced in 2018
MW041D North-central portion of site, inside of contained area Well was consistently dry, abandoned in November 2015
MW041M North-central portion of site, inside of contained area semi-annual VOCs every 5 semi-annual Acceptable

years*
MW041S North-central portion of site, inside of contained area semi-annual VOCs every 5 semi-annual Acceptable
years*
MW042D Southwest portion of the facility, inside of contained area Acceptable
MW042M Southwest portion of the facility, inside of contained area Acceptable
MW0428 Southwest portion of the facility, inside of contained area Acceptable
MW043M Central portion of the site, inside of contained area Acceptable
MW0438 Cenitral portion of the site, inside of contained area Acceptable
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Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

MW044M-R Central portion of the site, inside of contained area Acceptable
MW044S-R Cenitral portion of the site, inside of contained area Acceptable
MW045M Northern portion of main plant area, inside of contained area VOCs every 5 semi-annual Acceptable
years*
MW0453 Northern portion of main plant area, inside of contained area VOCs every 5 semi-annual Acceptable
years*
MW046D Northern portion of wetlands area, inside of contained area Acceptable
MW046M Northern portion of wetlands area, inside of contained area Acceptable
MW046S Northern portion of wetlands area, inside of contained area Acceptable
MW047D Northern portion of wetlands area, inside of contained area continuous semi-annual semi-annual Acceptable, well pad installed in 2018
MW047M Northern portion of wetlands area, inside of contained area semi-annual semi-annual Acceptable, well pad installed in 2018
MW0475 Northern portion of wetlands area, inside of contained area continuous semi-annual semi-annual Acceptable, well pad installed in 2018
MW048M Northeast portion of wetlands area, outside of contained area
MW0488 Northeast portion of wetlands area, outside of contained area
MW049M Southeastern portion of wetlands area, upgradient of contained area Acceptable
MW049S Southeastern portion of wetlands area, upgradient of contained area Acceptable
MWO50M Southern portion of the site, within contained area Acceptable
MWO050S Southern portion of the site, within contained area Acceptable
MW0528 Central portion of main plant area, inside of contained area Unable to be located
MWO0538 Central portion of main plant area, inside of contained area Acceptable
MW0548 Central portion of main plant area, inside of contained area Acceptable
MW059M Southern portion of the site, within contained area Acceptable
MW0598 Southern portion of the site, within contained area Acceptable
MWOB0M Southern portion of the site, within contained area Acceptable
MW060S Southern portion of the site, within contained area Acceptable
MWO0B1M Southern portion of the site, within contained area Acceptable
MW061S Southern portion of the site, within contained area Acceptable
MW062M Southern portion of the site, within contained area Acceptable
MW062S Southern portion of the site, within contained area Acceptable
MWOB3M Southern portion of the site, within contained area Acceptable
MWO063S Southern portion of the site, within contained area Acceptable
MW064D Southern portion of the site, within contained area continuous semi-annual semi-annual Acceptable
MW064M Southern portion of the site, within contained area semi-annual semi-annual Acceptable
MW064S Southern portion of the site, within contained area continuous semi-annual semi-annual Acceptable
MW065D South-central portion of the site, within contained area Well abandoned in 2013
MWO65M South-central portion of the site, within contained area Well abandoned in 2013
MWO085S South-central portion of the site, within contained area Well abandoned in 2013
MW0663S South-central portion of the site, within contained area Acceptable
MWOBEM South-central portion of the site, within contained area Acceptable
MWO067S Northwestern portion of the facility, inside contained area Acceptable
MW068S Northern portion of the facility, inside contained area Acceptable
MW100D Eastern portion of property in wetland area, east offupgradient of contained semi-annual semi-annual Acceptable, well pad installed in 2018
area
MW100M Eastern portion of property in wetland area, east of/upgradient of contained semi-annual semi-annual Acceptable, well pad installed in 2018
area
MW100S Eastern portion of property in wetland area, east of/upgradient of contained continuous semi-annual semi-annual Acceptable, well pad installed in 2018
area
MW101M Within southern portion of wetlands area, within contained area semi-annual semi-annual Acceptable
MW101S Within southern portion of wetlands area, within contained area semi-annual semi-annual Acceptable
MW102D Outside southern boundary of barrier wall, upgradient of contained zone semi-annual semi-annual Acceptable
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Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

MW102M QOutside southern boundary of barrier wall, upgradient of contained zone semi-annual semi-annual Acceptable
MW102S Outside southern boundary of barrier wall, upgradient of contained zone continuous semi-annual semi-annual Acceptable
MW103M South-southwest portion of facility, inside contained zone semi-annual semi-annual Acceptable
MW103S South-southwest portion of facility, inside contained zone semi-annual semi-annual Acceptable
MW104M South-scuthwestern portion of the facility, outside contained zone semi-annual semi-annual Acceptable
MW104S South-southwestern portion of the facility, outside contained zone semi-annual semi-annual Acceptable
MW105D Southwestern portion of the facility, inside contained zone continuous” semi-annual semi-annual Acceptable, flush-mount removed and well extension added in 2018
MW105M Southwestern portion of the facility, inside contained zone semi-annual semi-annual Acceptable, flush-mount removed and well extension added in 2018
MW1058 Southwestern portion of the facility, inside contained zone continuous” semi-annual semi-annual Acceptable, flush-mount removed and well extension added in 2018
MW108D Northwestern portion of the facility, inside the contained zone continuous®” semi-annual semi-annual Acceptable
MW 108M Northwestern portion of the facility, inside the contained zone semi-annual semi-annual Acceptable
MW1063 Northwestern portion of the facility, inside the contained zone continuous’™ semi-annual semi-annual Acceptable
MW107M Northern portion of the facility, inside contained area semi-annual semi-annual Acceptable
MW107D Northern portion of the facility, inside contained area semi-annual semi-annual Acceptable
MW108D Northern portion of the facility, inside contained area continuous semi-annual semi-annual Acceptable
MW108M Northern portion of the facility, inside contained area semi-annual VOCs every 5 semi-annual Acceptable
years*
MW108S Northern portion of the facility, inside contained area continuous semi-annual VOCs every 5 semi-annual Acceptable
years*
MW109D Northwest portion of the wetlands area, inside contained area continuous semi-annual semi-annual Acceptable
MW109M Northwest portion of the wetlands area, inside contained area semi-annual semi-annual Acceptable
MW109S Northwest portion of the wetlands area, inside contained area continuous semi-annual semi-annual Acceptable
PZ110A Well along shoreline, installed in January 2012 ‘Well removed in December 2012 during VBW stability work
PZ110B Well along shoreline, installed in January 2012 Well removed in December 2012 during VBW stability work
PZ110C Well along shoreline, installed in January 2012 Well removed in December 2012 during VBW stability work
MW 110D Well along shoreline, installed in January 2012 Well removed in December 2012 during VBW stability work
PZ111A Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
PZ111B Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
PZ111C Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
MW111D Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
PZ112A Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
PZ112B Well along shoreline, installed in January 2012 ‘Well removed in February 2013 during VBW stability work
PZ112C Well along shoreline, installed in January 2012 Well removed in February 2013 during VBW stability work
MwW112D Well along shoreline, installed in January 2012 ‘Well removed in February 2013 during VBW stability work
PZ113A Well on island, installed in January 2012 Well removed during dredging in 2013/2014
PZ113B Well on island, installed in January 2012 Well removed during dredging in 2013/2014
PZ114A Well on island, installed in January 2012 Well removed during dredging in 2013/2014
PZ114B Well on island, installed in January 2012 Well removed during dredging in 2013/2014
MW113S Well near EW-11 - Salt Vault inside contained area Acceptable. New extension and protective pipe installed in May 2017
MW113M Well near EW-11 - Salt Vault inside contained area Acceptable. New extension and protective pipe installed in May 2017
MW1148 Well near EW-12- Main Plant Area inside contained area Acceptable
MW114M Well near EW-12- Main Plant Area inside contained area Acceptable
MwW115P Well near EW-13- Salt Vault inside contained area annual* semi-annual Acceptable. New extension and protective pipe installed in May 2017
Page 4 of 6

ED_014293_00000428-00061



Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

MW1158 Well near EW-13- Salt Vault inside contained area semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW116P Well near EW-14- Salt Vault inside contained area Acceptable. New extension and protective pipe installed in May 2017
MW116S Well near EW-14- Salt Vault inside contained area Acceptable. New extension and protective pipe installed in May 2017
MW117D Northern portion of the Main Plant Area, within contained area near river continuous semi-annual semi-annual Acceptable
MW117M Northern portion of the Main Plant Area, within contained area near river semi-annual VOCs every 5 semi-annual Acceptable

years*
MW117S Northern portion of the Main Plant Area, within contained area near river continuous semi-annual VOCs every 5 semi-annual Acceptable

years*
MwW118D Northern portion of the Main Plant Area, within contained area near river continuous semi-annual semi-annual Well damaged, abandoned in August 2018
MW118M Northern portion of the Main Plant Area, within contained area near river semi-annual semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW118S Northern portion of the Main Plant Area, within contained area near river continuous semi-annual semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW119D Well near EW-13- Salt Vault inside contained area continuous annual* semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW120D 8th Street Slip just inside the tie-backs for the sheet pile wall continuous annual* semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW 120M 8th Street Slip just inside the tie-backs for the sheet pile walll annual* semi-annual Acceptable. New extension and protective pipe installed in May 2017
MW 1208 8th Street Slip just inside the tie-backs for the sheet pile walll continuous** annual* semi-annual Acceptable. New extension and protective pipe installed in May 2017
SG-3 Staff Gauge Northwest of barrier wall in Menomonee River Removed
SG4 Staff Gauge - Menominee River continuous semi-annual Staff gauge installed in 2016
EW-1 GWCTS extraction well in wetland area Acceptable
EW-2 GWCTS extraction well in 8th Street Slip Acceptable
EW-3 GWCTS extraction well in Sait Vault Acceptable
EW-4 GWCTS extraction well in Main Plant area - NE Acceptable
EW-5 GWCTS extraction well in main plant area - South Central Acceptable
EW-8 GWCTS extraction well in main plant area - South Central Acceptable
EW-7 GWCTS extraction well in main plant area - NW Acceptable
EW-8 Extraction Test Well - 8th Street Slip inside contained area Acceptable
EW-9 Extraction Test Well - 8th Street Slip inside contained area Acceptable
EW-10 Extraction Test Well - Salt Vault inside contained area Acceptable
EW-11 Extraction Test Well - Salt Vault inside contained area Acceptable
EW-12 Extraction Test Well - Main Plant Area inside contained area Acceptable
EW-13 Extraction Test Well - Salt Vault inside contained area Acceptable
EW-14 Extraction Test Well - Salt Vault inside contained area Acceptable
BT-01 Bedrock Test Well - Wetland Area inside contained area Acceptable
BT-02 Bedrock Test Well - Main Plant Area inside contained area Acceptable
VW-TB01-565.0 River VWP in Turning Basin ~100 feet from shore Removed during dredging operations
VW-TB01-550.0 River VWP in Turning Basin ~100 feet from shore Removed during dredging operations
VW-TB02-560.0 River VWP in Turning Basin ~250 feet from shore Removed during dredging operations
VW-TB02-545.0 River VWP in Turning Basin ~250 feet from shore Removed during dredging operations
VW-TA01-555.0 River VWP in Transition Area 2 ~100 feet from shore Removed during dredging operations
VW-TA01-540.0 River VWP in Transition Area 2 ~100 feet from shore Removed during dredging operations
VW-TA02-555.0 River VWP in Transition Area 3 ~100 feet from shore Removed during dredging operations
VW-TA02-540.0 River VWP in Transition Area 3 ~100 feet from shore Removed during dredging operations
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Table 2. 2018 Barrier Wall Groundwater Monitoring Well Status
Tyco Fire Products LP, Marinette, Wisconsin

VW-SGO1 Northwest of barrier wall in Menomonee River Removed during dredging operations

PZ01 South-central portion of the site, within contained area, used to historically
monitor trees

PZ02 South-central portion of the site, within contained area, used to historically
monitor trees

PZ03 South-central portion of the site, within contained area, used to historically
monitor trees

Pz04 South-central portion of the site, within contained area, used to historically
nmonitor trees

Pz05 South-central portion of the site, within contained area, used to historically
monitor trees

PZ08 South-central portion of the site, within contained area, used to historically
monitor trees

PZ07 South-central portion of the site, within contained area, used to historically
monitor trees

PZ08 South-central portion of the site, within contained area, used to historically
monitor trees

PZ09 South-central portion of the site, within contained area, used to historically
monitor trees

PZ10 South-central portion of the site, within contained area, used to historically
monitor trees

Notes:

Manual = Manual transducer installed, not connected to centralized data logger

GWCTS = groundwater collection and treatment system

VWP = Transducer installed and connected to centralized data logger

VBW = Vertical barrier wall

*Arsenic baseline event for 2015 BWGMPU occurred in December 2015, with additional sampling in 2016, 2017, and 2018, and planned for 2023. VOCs baseline event alsc occurred in December 2015 and May 2018, with additional sampling planned
for 2023.

** - Continuous hydraulic monitoring is obtained with a pressure transducer for monitoring of pump down program only

- transducer removed in July 2017 and relocated to another monitoring well

" _transducer installed in July 2017

Blank cell indicates well is not part of the barrier wall groundwater monitoring network

Continuous hydraulic monitoring was obtained with a pressure transducer that recorded water levels every 30 minutes through June 2017 and subsequently changed to once per hour. Data is downioaded quarterly; manual water levels are measured at
the time of each download.

Semi-annual monitoring started in fall 2015 through fall 2018. Annual sampling may start in 2019 unless increasing trends in arsenic concentrations are observed, in which case semi-annual groundwater sampling will continue for at least 1 additional
year.
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Table 3. 2012-2018 GWCTS Monthly Extraction Well Average Pumping Rates (in Gallons per Minute)
Tyco Fire Products LP, Marinette, Wi ]

Mar-12 3.87 0.69 0.24 042 0.17 0.78 0.77
Apr-12 7.37 1.18 0.22 0.72 0.04 1.26 1.39
May-12 5.98 0.69 0.15 0.58 1.24 2.40 270
Jun-12 7.1 1.12 0.17 0.66 1.91 2.20 243
Jul-12 3.10 0.69 0.12 0.39 215 2.06 2.35
Aug-12 2.37 1.05 0.12 0.54 0.07 5.52 6.11
Sep-12 0.27 0.31 0.02 0.37 0.00 5.47 4.16
Oct-12 0.00 0.00 0.00 0.00 0.05 2.03 2.28
Nov-12 1.26 0.61 0.07 0.24 0.56 572 6.02
Dec-12 1.57 0.79 0.11 0.28 048 2.58 2.55
Jan-13 0.43 0.25 0.04 0.35 2.36 5.74 4.16
Feb-13 0.00 0.00 0.00 0.33 1.88 6.22 1.99
Mar-13 0.00 0.00 0.00 0.14 2.60 10.51 0.02
Apr-13 2.44 0.35 0.17 0.24 1.81 6.63 0.00
May-13 4.79 0.71 0.10 0.39 1.93 5.19 0.00
Jun-13 5.28 0.74 0.12 0.39 2.20 6.28 0.00
Jul-13 5.78 1.00 0.13 0.16 -20.21 7.01 0.00
Aug-13 2.07 1.17 0.16 0.10 2.16 9.05 0.00
Sep-13 0.06 1.04 0.17 0.12 1.98 8.20 0.00
Oct-13 0.09 0.86 0.17 0.00 2.59 2.30 0.00
Nov-13 0.00 0.53 0.12 0.00 1.77 3.20 3.28
Dec-13 1.58 0.54 0.14 0.23 244 3.54 2.29
Jan-14 2.40 042 0.17 0.09 1.39 2.68 2.57
Feb-14 2.64 0.38 0.14 0.18 1.63 2.565 3.73
Mar-14 4.03 0.20 0.08 0.19 1.40 2.15 517
Apr-14 4.39 0.15 0.08 0.40 2.71 4.56 3.33
May-14 3.91 0.30 0.12 0.31 210 4.40 3.14
Jun-14 3.47 0.67 0.27 0.15 1.71 5.04 2.83
Jul-14 3.57 0.62 0.21 0.30 1.43 4.75 3.14
Aug-14 3.62 0.73 0.31 0.23 1.36 6.56 3.93
Sep-14 4.36 0.45 0.25 047 1.83 0.78 0.52
Oct-14 4.10 0.55 0.15 043 1.77 0.95 6.09
Nov-14 1.89 0.31 0.09 0.32 1.36 4.79 4.51
Dec-14 1.85 0.34 0.10 0.31 1.26 4.18 4.32
Jan-15 2.37 0.30 0.12 0.35 1.55 4.06 4.49
Feb-15 2.56 0.25 0.14 0.39 1.69 4.82 5.23
Mar-15 1.99 0.10 0.13 0.41 1.57 4.89 5.20
Apr-15 1.69 0.06 0.12 0.41 1.37 3.70 3.84
May-15 1.56 0.41 0.28 0.22 1.33 3.66 3.82
Jun-15 1.70 0.46 0.18 0.03 1.48 4.41 4.44
Jul-15 2.49 0.56 0.16 0.14 252 5.54 535
Aug-15 3.19 0.44 0.14 0.22 0.99 2.66 6.25
Sep-15 3.21 0.45 0.186 0.24 0.00 0.00 5.42
Oct-15 2.78 0.25 0.15 0.20 1.13 3.95 1.78
Nov-15 1.78 0.12 0.11 0.186 1.52 574 1.19
Dec-15 1.39 0.07 0.09 0.13 1.26 4.92 0.84
Jan-16 3.20 0.20 0.20 0.20 240 10.20 2.10
Feb-16 3.00 0.20 0.20 0.20 2.20 8.90 3.00
Mar-16 4.40 0.60 0.00 0.30 3.00 4.70 4.00
Apr-16 410 0.80 0.00 0.40 2.90 4.50 3.80
May-16 2.50 0.60 0.00 0.30 0.10 10.00 0.10
Jun-16 2.60 0.80 0.00 0.40 0.00 11.00 0.20
Jul-16 0.90 0.10 0.00 0.10 0.60 3.50 2.80
Aug-16 0.70 0.10 0.00 0.10 0.90 3.90 3.00
Sep-16 0.00 0.00 0.00 0.30 4.50 9.00 5.80
Oct-16 0.00 0.00 0.00 0.00 0.15 0.31 0.17
Nov-16 0.11 0.00 0.01 0.05 1.01 1.84 0.94
Dec-16 0.45 0.01 0.06 0.07 1.26 1.94 1.12
Jan-17 0.44 0.01 0.07 0.10 1.48 2.24 0.97
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Table 3. 2012-2018 GWCTS Monthly Extraction Well Average Pumping Rates (in Gallons per Minute)
Tyco Fire Products LP, Marinette, Wi ]

Mar-17 0.38 0.01

Apr-17 0.21 0.00 0.06 0.08 1.36 2.06 1.29
May-17 0.40 0.00 0.07 0.12 2.11 2.64 2.77
Jun-17 0.53 0.00 0.10 0.16 2.84 3.19 240
Jul-17 0.25 0.00 0.03 0.03 1.53 0.84 0.92
Aug-17 0.48 0.00 0.05 0.02 1.79 0.73 1.04
Sep-17 0.85 0.00 0.00 0.04 0.55 2.23 0.67
Oct-17 0.45 0.00 0.00 0.05 0.23 2.21 1.12
Nov-17 0.40 0.00 0.00 0.02 0.20 2.1 1.05
Dec-17 0.64 0.00 0.05 0.03 0.52 2.65 1.31
Jan-18 0.52 0.00 0.02 0.02 044 0.54 0.52
Feb-18 0.63 0.00 0.02 0.03 0.51 0.63 0.62
Mar-18 1.05 0.00 0.04 0.04 1.11 1.31 1.29
Apr-18 0.58 0.00 0.03 0.03 2.30 1.18 0.57
May-18 0.56 0.00 0.03 0.03 0.80 2.64 2.16
Jun-18 0.54 0.00 0.03 0.03 0.77 2.85 2.18
Jul-18 0.62 0.00 0.02 0.03 1.16 2.96 2.00
Aug-18 0.08 0.00 0.00 0.00 0.37 0.36 0.31
Sep-18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oct-18 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Notes:

Pumping averages are presented in gallons per minute

Pumping averages are calculated as if the system were operating 24-hours a day, 7-days a week
GWCTS = groundwater collection and treatment system
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Table 4. Barrier Wall Groundwater Monitoring Groundwater Elevation Data
Tyco Fire Products LP, Marinette, Wisconsin

ED_014293_00000428-00066

MWOG1M* NM NM NM NM NM NM 581.53 561.16 577.97 577.43
MWO001S* NM NM NM NM NM NM 581.54 581.15 579.07 578.47
MWOO2M-R* NM NM NM NM NM NM 581.75 581.42 579.53 578.72
MWQ02S-R* NM NM NM NM NM NM 581.52 581.52 579.27 578.47
579.94 579.63 580.39 579.59 580.72 580.09 580.47 581.08 580.55 581.00
580.83 579.79 580.38 579.60 580.60 580.17 580.53 581.03 580.70 580.94
579.70 580.05 580.16 579.43 580.24 581.12 580.41 580.60 581.36 581.06
582.62 582.25 582.38 NM NM NM 583.00 NM NM NM
582.84 582.41 582.38 NM NM NM 583.32 582.64 583.99 582.51
580.49 580.56 580.47 NM NM NM NM NM NM NM
NM NM NM A A A A A A A
581.00 580.90 580.01 NM NM NM NM NM NM NM
581.06 580.53 580.65 NM NM NM NM NM NM NM
MWO11M NM NM 581.02 NM NM NM NM NM NM NM
MW011S NM NM 581.32 NM NM NM NM NM NM NM
MWO12M NM NM 581.82 NM NM NM NM NM NM NM
NM NM 582.22 NM NM NM NM NM NM NM
582.68 582.60 582.33 582.06 582.96 582.46 582.82 583.03 582.86 582.96
584.42 584.39 583.52 583.55 584.26 583.85 584.18 584.01 584.39 584.22
584.96 585.01 583.88 584.02 584.63 584.58 584.62 584.34 584.88 584.57
NM 582.75 581.73 581.62 582.67 582.12 58268 582.36 583.03 582.21
NM NM NM A A A A A A A
NM NM NM 582.00 582.68 582.33 582.66 582.54 583.06 582.41
580.57 581.32 580.72 579.85 581.24 580.97 581.14 581.38 581.41+ 581.37
580.57 581.09 580.69 579.98 581.21 580.94 581.12 581.36 581.25 581.28
A A A A A A A A A A
A A A A A A A A A A
A A A A A A A A A A
A A A A A A A A A A
MWO31M 578.10 NM 583.50 NM NM NM 581.58 581.16 579.52 578.71
MW0315* 583.31 NM 583.95 NM NM NM 581.49 581.15 579.99 578.50
MW0O32M* 583.50 NM 581.45 NM NM NM 582.19 581.96 582.76 581.93
MWO0328* 584.76 NM 582.63 NM NM NM 583.10 582.43 582.12 582.18
MWO33M* NM NM NM NM NM NM 584.41 583.64 585.23 583.60
MWO033S* NM NM NM NM NM NM 583.17 582.47 583.99 582.39
MWO34M* NM NM 583.12 NM NM NM 578.91 579.94 579.37 574.61
MW034S* NM NM 583.13 NM NM NM 578.76 579.81 579.17 574.35
MWO35M* NM NM 579.56 NM NM NM 581.70 NM NM NM
MW0355* NM NM 580.07 NM NM NM 581.69 580.93 582.05 580.75
MWO36M* NM NM 582.44 NM NM NM 578.49 579.49 579.64 57417
MWO036S* NM NM 582.82 NM NM NM 578.85 579.83 580.17 574.49
MWO37M* NM NM 579.87 NM NM NM 583.88 NM NM NM
MWQ37S* NM NM 580.53 NM NM NM 581.84 580.84 582.19 580.58
MWO38M* 580.55 NM 578.53 NM NM NM 579.05 579.75 579.79 57417
MW0385* 580.32 NM 578.78 NM NM NM 579.10 579.78 579.75 574.07
MWO3gM* NM NM 582.41 NM NM NM 583.43 NM NM NM
MW0395* NM NM 582.40 NM NM NM 583.34 582.67 584.06 582.50
579.42 580.61 580.49 579.82 580.81 580.51 580.51 581.18 580.31 581.70
580.24 580.37 579.43 580.03 580.72 NM 578.62 580.85 578.32 581.68
580.35 580.21 579.93 579.58 580.79 580.72 581.05 581.05 581.91 581.90
539.31 NM Dry A A A A A A A
580.73 NM 580.00 580.07 580.50 580.91 581.46 581.69 582.28 581.97
580.80 NM 580.30 579.95 580.63 581.06 581.56 581.77 582.47 582.15
582.52 582.42 582.42 NM NM NM NM NM NM NM
581.79 581.71 580.65 NM NM NM NM NM NM NM
582.13 581.89 580.50 NM NM NM NM NM NM NM
NM NM NM NM NM NM NM NM NM NM
NM NM NM NM NM NM NM NM NM NM
582.50 582.33 581.37 NM NM NM NM NM NM NM
582.66 582.25 581.72 NM NM NM NM NM NM NM
MWo45M 579.98 NM 580.22 580.43 NM 580.53 581.54 581.5%* 582.40 582.00
MW0455 580.02 NM 580.10 580.17 NM 580.83 581.19 581.37% 582,07 + 581.97
MW046D NM NM 580.49 NM NM NM NM NM NM NM
MWO46M NM NM 580.12 NM NM NM NM NM NM NM
MW046S NM NM 579.95 NM NM NM NM NM NM NM
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Table 4. Barrier Wall Groundwater Monitoring Groundwater Elevation Data
Tyco Fire Products LP, Marinette, Wisconsin

MW048S NM NM 580.18 NM NM NM NM NM NM NM
MWO049M NM NM 581.08 NM NM NM NM NM NM NM
MW049S NM NM 581.04 NM NM NM NM NM NM NM
MWO50M NM NM 582.01 NM NM NM NM NM NM NM
MWO50S NM NM 582.10 NM NM NM NM NM NM NM
MW052S NM NM NM NM NM NM NM NM NM NM
MW(53S NM NM NM NM NM NM NM NM NM NM
MW054S NM NM NM NM NM NM NM NM NM NM
MWO59M NM NM NM NM NM NM NM NM NM NM
MW059S NM NM NM NM NM NM NM NM NM NM
MWOG0M NM NM NM NM NM NM NM NM NM NM
MW060S NM NM NM NM NM NM NM NM NM NM
MWOG1TM NM NM NM NM NM NM NM NM NM NM
MW061S NM NM NM NM NM NM NM NM NM NM
MWoG2M NM NM NM NM NM NM NM NM NM NM
MW062S NM NM NM NM NM NM NM NM NM NM
MWOG63M NM NM NM NM NM NM NM NM NM NM
NM NM NM NM NM NM NM NM NM NM
580.06 579.80 580.40 579.88 582.64 580.46 580.74 581.28 580.76 581.20
583.14 582.84 581.74 581.06 580.78 581.67 583.17 582.28 584.08 582.25
582.99 582.89 581.69 582.02 581.20 581.51 582.95 582.03 583.87 581.87
A A A A A A A A A A
A A A A A A A A A A
A A A A A A A A A A
MWOG6M NM NM 581.98 NM NM NM NM NM NM NM
MW066S NM NM NM NM NM NM NM NM NM NM
MWG67S 580.75 NM 580.12 NM NM NM NM NM NM NM
MW068S NM NM 580.45 NM NM NM NM NM NM NM
580.00 580.38 580.34 579.76 580.78 580.57 580.63 581.21 581.09 + 581.10
580.41 581.03 580.51 580.11 581.20 580.83 581.16 581.26 581.53 + 581.30
580.45 580.71 580.49 580.21 581.14 580.88 581.00 581.29 581.44 + 581.35
580.22 581.14 579.97 579.08 581.90 580.48 582.01 580.87 582.24 580.63
579.50 580.95 579.73 578.71 581.79 580.21 581.95 580.62 582.13 580.39
580.05 580.02 580.60 579.97 580.97 580.47 580.73 581.23 580.83 581.18
583.26 583.17 582.29 582.06 582.74 582.20 582.26 582.22 582.32 582.17
584.42 583.57 583.33 583.69 584.47 584.04 584.41 583.88 584.87 583.70
581.99 582.13 580.59 580.50 581.82 581.22 582.44 581.77 583.39 582.17
582.17 581.66 580.65 580.57 582.19 581.22 582.69 581.96 584.07 582.13
583.25 583.60 582.46 582.77 583.18 582.86 583.26 582.84 583.78 583.09
583.50 583.66 582.64 582.72 583.36 583.00 583.29 582.91 583.90 583.17
581.03 581.08 580.31 580.02 580.53 581.69 581.81 582.01 >582.31 + 582.18
580.04 578.79 580.04 580.52 581.24 581.21 581.65 581.65 >582.05 + 582.08
581.40 578.76 580.42 580.73 581.44 580.79 581.23 581.20 >582.03 + 582.37
580.13 579.42 580.32 580.12 580.63 580.24 580.44 581.15 580.61 580.99
580.24 580.45 579.68 579.68 580.45 581.00 581.38 581.48 581.92 581.95
578.82 580.67 579.99 579.46 580.33 581.13 581.65 581.66 581.20 582.03
579.99 580.07 580.26 579.83 580.83 580.63 580.81 581.22 580.87 581.40
- - - NM NM 581.02 581.46 581.68 582.03 581.93
579.90 581.31 580.54 579.91 580.98 580.49 580.85 581.04 581.13 581.53
581.72 581.69 581.01 580.61 58168 581.57 582.08 581.95 582.72 582.18
581.56 580.71 580.99 580.54 581.67 581.71 581.94 581.94 582.81 582.20
579.96 579.56 580.29 579.71 580.71 580.53 580.61 581.17 580.83 581.02
580.14 580.81 580.19 578.99 581.69 580.52 581.83 580.97 581.93 580.79
580.09 580.77 580.06 579.07 581.61 580.57 581.92 581.06 582.01 580.86
MW1138* 580.75 NM 583.58 NM NM NM 581.60 581.17 579.04 578.53
MW 113M* 580.16 NM 582.29 NM NM NM 581.88 581.67 580.67 580.04
MW114S 582.64 NM NM NM NM NM NM NM NM NM
MW114M 581.27 NM NM NM NM NM NM NM NM NM
MW115P 580.89 NM 583.25 582.67 583.76 577.58 582.01 581.39 582.51 578.84
MW115S 580.61 NM 583.51 582.09 583.19 576.81 581.58 581.24 577.76 578.54
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Table 4. Barrier Wall Groundwater Monitoring Groundwater Elevation Data
Tyco Fire Products LP, Marinette, Wisconsin

MW116P* 580.84 NM 583.67 NM NM NM 581.58 5861.27 582.12 579.29
MW116S* 584.16 NM 583.57 NM NM NM 581.57 581.18 578.43 578.55
MW117D NM NM NM 579.71 580.76 580.26 580.52 581.12 57947 + 581,00
MW117M NM NM NM 579.87 580.81 580.99 581.16 581.60 581.57 + 581,72
MW117S NM NM NM 579.78 580.73 580.85 581.60 581.47 581.51+ 581,53
MW118D NM NM NM 571.92 580.58 No Data 582.49 581.16 580.14 + NM
Mw118M NM NM NM 579.90 580.85 580.93 581.26 581.80 581.89 + 582.00
Mw118s NM NM NM 579.87 580.79 580.89 580.16 581.68 581.75 + 581.83
MW119D NM NM NM 535.68 577.88 580.11 577.58 580.02 580.56 578.45
MWA20D NM NM NM 579.71 580.82 580.69 585.86 581.42 581.17 581.29
MW120M NM NM NM 581.82 582.77 576.14 578.98 580.03 580.88 575.45
MW120S NM NM NM 581,70 582.60 576.09 578.96 579.87 581.43 575.67

SG4 579,725 - - - - 581.11 580.42 581.09 580.89 580.89

Notes:

Measurements were collected from top of casing (TOC). All depth measurements are in feet.

ID = identification

NM = Not Measured; MW = Monitoring Well; SG = Staff Gauge; A = Abandoned Well

Elevations are reported in feet above mean sea level (AMSL) relative top the North American Vertical Datum (NAVD) 1988

Shaded = Well part of 2011 Barrier Wall Groundwater Monitoring Plan groundwater elevation network; some wells were inaccessible, abandoned or damaged at the time of sampling. Refer to Table 2 for current well status.
Bold = Well part of 2015 Revised Barrier Wall Groundwater Monitoring Plan groundwater elevation network

- = Information not applicable or location was not yet installed

MW107M water level was not measured or recorded during the December 8, 2015 event

MW119D - groundwater recharge into monitoring well is slow due to bedrock conditions

The Staff Gauge (SG4) was installed April 4, 20186, so no river elevations were collected during the December 2014, and June and December 2015 events
* Measurements collected in 2016 and 2017 as part of pump down program

** Measurements collected on November 1, 2017.

IMW0218 and MW021M were found to be silted in when the field team went to sample the wells in May 2014. The sediment was removed on 5/23/2014 and MW021S was found to have a broken casing at depth and will need to be replaced in the future. Due to
the wells being silted in and the purging of the well to remove the sediment, an accurate reading for the depth to water was not able to be collected during the event

***Menominee River water elevation was collected from the transducer that was used for the ongoing aquifer testing. This transducer location was located near former SG2. Calculated river elevation is the average water elevation measured for May 19th between
9:20 and 14:20 (period of groundwater elevations); river elevations ranged from 579.59 ft AMSL (NAVDS8S) to 579.82 ft AMSL NAVD 1988 during this time.

+ April 2018 measurements had the following issues: MW022M well was frozen during initial round, measurement shown is from 5/9/18; MW045S was frozen during initial round, measurement shown is from 5/3/18; MW100D, MW100M, MW100S were under
standing water and water level could not be collected, measurements shown are from 5/8/18; MW 105D, MW105M, MW 1058 water was to top of casing and water levels are shown as greater than ">" the top of casing elevation, water elevations are likely
attributable to a water main break in the area; MW117D, MW117M and MW1178 were frozen during the initial round, measurements shown are from 5/7/18 or 5/3/18; MW 118D, MW118M and MW118S were covered with snow during the initial round,
measurements shown are from 5/3/18
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Table 5. 2017-2018 Surface Water Total Arsenic Sampling Results

Upstream 1

Downstream 2

Downstream 2 Duplicate

Downstream 3

Downstream 3 Duplicate

Downstream 4

Downstream 4 Duplicate

Tyco Fire Products LP, Marinette, Wisconsin

N/A 0.92 N/A 0.81J

N/A 0.94 N/A N/A

N/A a0 NIA s
N/A N/A NA N/A ----------------

Marinette City Intake (Green Bay)

Menominee City Intake (Green Bay)

Field Blank

Notes
All results in micrograms per liter (ug/L)

J = the analyte was positively identified above the MDL; the result is considered an estimated concentration of the analyte in the sample
U = the analyte was analyzed for but was not detected above the laboratory reporting/quantitation limit

N/A = not analyzed

Groundwater Enforcement Standard (EF) = 10 pg/L (Wisconsin Administrative Code NR 140)
Groundwater Preventative Action Limit (PAL) = 1 pg/L (Wisconsin Administrative Code NR 140)
Wisconsin Pollutant Discharge and Elimination System effluent discharge criteria = 680 pg/L
Surface water acute standard = 339.8 ug/L (Table 1 of Wisconsin Administrative Code NR 105)

Surface water chronic standard = 152.2 ug/L (Table 5 of Wisconsin Administrative Code NR 105)

Human cancer criterion (HCC) for Lake Michigan = 0.2 pg/L (Table 9 of Wisconsin Administrative Code NR 105.09(3))

Bolded and shaded values indicate attainment or exceedance of the PAL and HCC for Lake Michigan

Bolded values indicate attainment or exceed of the HCC for Lake Michigan

All downstream results are consistent with upstream/background concentrations
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Table 6. Monitoring Well Head Differences - Inside versus Qutside Barrier Wall
Tyco Fire Products LP, Marinette, Wisconsin

MWO064S / MW102S Upgradient Main Plant -1.44 -0.69 -1.64 -1.67 -1.83 -2.53 -1.46 -1.85 -1.00 -1.83
MWO064M / MW102M Upgradient Main Plant -0.13 -0.34 -0.55 -1.00 0.06 -0.54 0.91 0.06 1.76 0.08
MWO064D / MW102D Upgradient Main Plant 0.00 -0.23 -0.20 -0.09 -0.06 -0.01 0.01 0.05 -0.07 0.02
MW103S / MW104S Upgradient Main Plant -1.32 -2.00 -1.99 -2.15 -1.16 -1.78 -0.60 -0.95 0.17 -1.04
MW103M / MW104M Upgradient Main Plant -1.27 -1.48 -1.87 -2.27 -1.37 -1.65 -0.82 -1.07 -0.39 -0.92
MW105S / MWO040S Cross Gradient Main Plant 1.05 -1.45 0.49 1.15 0.65 0.07 0.18 0.15 0.12 0.47
MW105M / MW040M-R Cross Gradient Main Plant -0.19 -1.57 0.62 0.50 0.51 - 3.03 0.80 3.73 0.40
MW105D / MW040D Cross Gradient Main Plant 1.62 0.47 -0.18 0.20 -0.28 1.17 1.30 0.83 2.00 0.48
MW106S / MWO003S Cross Gradient Main Plant -0.88 0.62 -0.17 0.03 0.09 0.01 1.24 1.06 -0.16 0.97
MW106M / MWOO3M Cross Gradient Main Plant -0.59 0.67 -0.70 0.08 -0.16 0.82 0.85 0.45 1.22 1.01
MW106D / MWO0O03D Cross Gradient Main Plant 0.19 -0.21 -0.08 0.52 -0.09 0.15 -0.03 0.07 0.06 -0.01
MWO047S / MW100S Cross Gradient Wetland Area -0.54 0.20 -0.66 1.26 0.61 -0.62 0.87 -0.62 0.58 -0.95
MWO47M / MW100M Cross Gradient Wetland Area -0.30 -0.31 -0.31 -0.75 -0.10 -0.47 -0.10 -0.28 -0.31 -0.50
MWO047D / MW100D Cross Gradient Wetland Area -0.06 -0.06 0.07 -0.01 0.01 0.87 -0.02 -0.02 -0.26 0.10
MW1?\2$\I$¥V¥?§1S or Upgradient Wetland Area - -- - -3.29 -0.89 -2.12 -0.71 -1.92 -0.93 -2.02
MW101M / MWO21M Upgradient Wetland Area - -1.62 -1.76 -2.54 -0.78 -1.65 -0.67 -1.49 -0.79 -1.58
MWOGBYS / River* Downgradient Main Plant 1.03 - - - - - - - - -
MWO045S / River® Downgradient Main Plant 0.32 - -- -~ -~ 0.60 0.77 0.28 1.18 1.08
MWO047S / River* Downgradient Wetland Area 0.20 -= -~ -- - 0.03 1.45 -0.42 1.13 -0.49
MW108S / River* Downgradient Main Plant 1.86 - - - - 1.48 1.52 0.85 1.92 1.31
MW109S / River® Downgradient Wetland Area 0.39 - - - - 0.34 1.50 -0.03 1.12 -0.03
MW115P / River* Downgradient Salt Vault 1.17 - -- - -~ -2.65 1.59 0.30 1.62 -2.05
MW1158 / River* Downgradient Salt Vault 0.89 - - - -- -3.42 1.16 0.15 -3.13 -2.35
MW117S / River* Downgradient Main Plant - - - - - 0.62 1.18 0.38 0.62 0.64
MW118S / River* Downgradient Main Plant - - - - - 0.66 -0.26 0.59 0.86 0.94
MW120S / River* Downgradient 8th Street Slip -~ - -~ - -- -4.14 -1.46 -1.22 0.54 -5.22

Notes:

All May 2014 measurements are from the May 19, 2014 event.

All December 2014 measurements are from the December 31, 2014 event.
All June 2015 measurements are from the June 24, 2015 event All April 2017 measurements are from the April 24, 2017 event

All December 2015 measurements are from the December 8, 2015 event October 2017 measurements are from the October 11, 2017 event (MW045S and MWO045M were collected on November 1, 2017)

April 2018 measurements were mainly collected on April 25 and 26; however, had the following issues: MW022M well was frozen during initial round, measurement shown is from 5/9/18; MWO045S was frozen during initial round, measurement
shown is from 5/3/18; MW100D, MW100M, MW100S were under standing water and water level could not be collected, measurements shown are from 5/8/18; MW105D, MW105M, MW105S water was to top of casing, water elevations are likely
atiributable to a water main break in the area; MW117D, MW117M and MW117S were frozen during the initial round, measurements shown are from 5/7/18 or 5/3/18; MW118D, MW118M and MW118S were covered with show during the initial
round, measurements shown are from 5/3/18

MWO021S was replaced with MWO021S-R in November 2015

-- = Not applicable, well or staff gauge was not available for measurement due to obstruction, removal or was not yet installed.

*In 2014 Menominee River water elevation was collected from the transducer that was used for the ongoing aquifer testing. This transducer location was located near former SG2. In 2015 and April 2016, no transducer or staff gauge was installed to obtain a reading.
MWO040M had water to top of casing during October 2016 event, which is suspected to be due fo infiltration into well cover (flush-mounted). Therefore no water elevation measurement collected.

ft = feet Elevation = feet above mean sea level in Wisconsin State Plane Coordinate System NAVD1988

All April 2016 measurements are from the April 30, 2016 event
All October 2016 measurements are from the October 18, 2016 event
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Table 7. Monitoring Well Vertical Gradients — Outside Barrier Wall
Tyco Fire Products LP, Marinette, Wisconsin

MWO013S

VTS e 15.3 0.075 Up -0.0157 Down 0.015 Up 0.011 Up 0.024 Up -0.062 Down 0.008 Up 0.028 Up -0.043 Down -0.008 Down Main Plant

RAWG2TH 557.79 164

MWO021S 576.07 ) - - - - - - -0.026 Down 0.000 Flat -0.014 Down 0.001 Up -0.012 Down -0.002 Down -0.014 Down Wetland
W02 TSR 57248 N

WNG31 556,84

ik 28882 18.3 0.000 Fiat 0.014 up 0.001 Up -0.007 Down 0.001 Up 0.001 Up 0.001 Up 0.001 Up 0.009 Up 0.005 Up Wetland
RIWO4ONCR 560,56 !

WOAGS 5567 1.5 -0.008 Down 0.015 Up -0.044 Down 0.039 Up -0.006 Down No Data NA -0.211 Down -0.017 Down -0.312 Down -0.018 Down Main Plant

e Sl 17.4 0.000 Flat 0.021 Up 0.001 Up -0.005 Down 0.004 Up -0.003 Down 0.009 Down -0.002 Down 0.005 Up -0.003 Down Wetland

l;\/lﬂvvm(())ghsﬂ 55756938 176 0.065 Down 0.022 Down 0.059 Down 0.003 Down -0.099 Down 0.105 Down 0122 Down 0.004 Down 0.145 Down 0.087 Down Main Plant

mmgi’\sﬂ g?g-gg 17.4 0013 Down -0.002 Down -0.011 Down 0.003 up -0.010 Down -0.008 Down -0.002 Down -0.004 Down -0.007 Down 0.005 Down Main Plant

HUAGAE 20729 23.1 -0.022 Down -0.137 Down -0.016 Down -0.021 Down -0.016 Down -0.032 Down -0.019 Down -0.014 Down -0.021 Down -0.015 Down Upgradient/ Administration

Build

m’ggga 2‘7‘2'?2 346 -0.025 Down -0.0038 Down 0.000 Flat 0.000 Flat 0.003 Up -0.002 Down -0.002 Down 0.001 Up -0.004 Down 0.002 Up Main Plant
MWO040D 542.99 v

RIWGAGIE 55058 17.6 -0.045 Down 0.015 Up 0.060 Up -0.012 Down 0.005 Up No Data NA 0.108 Up 0.019 Up 0.113 Up 0.001 Up Main Plant
MW100D 530.36
NI SEA T 243 -0.016 Down -0.026 Down -0.007 Down -0.014 Down -0.017 Down -0.011 Down -0.022 Down -0.002 Down -0.018 Down -0.008 Down Wetland
MW102D 536.92 |
VNN EE0.1 222 -0.143 Down -0.140 Down -0.076 Down -0.094 Down -0.080 Down -0.078 Down -0.069 Down -0.045 Down -0.067 Down -0.045 Down Main Plant
MWO13D 544.31 Upgradient/ Administration
WWETEM EETES 13.3 0.129 Down 0.254 Up 0.090 Down 0.112 Down 0.098 Down 0.105 Down 0.102 Down 0.074 Down 0.115 Down 0.095 Down Building

Notes:

All May 2014 measurements are from the May 19, 2014 event.

All December 2014 measurements are from the December 31, 2014 event.

All June 2015 measurements are from the June 24, 2015 event

All December 2015 measurements are from the December 8, 2015 event

All April 2016 measurements are from the April 30, 2016 event

All October 2016 measurements are from the October 18, 2016 event

All April 2017 measurements are from the April 24, 2017 event

All October 2017 measurements are from the Cctober 11, 2017 event

April 2018 measurements are from Arpil 25 and 26, however, had the following issues: MW022M well was frozen during initial round, measurement shown is from 5/9/18; MWO045S was frozen during initial round, measurement shown is from 5/3/18; MW100D, MW100M, MW100S were under standing water
and water level could not be collected, measurements shown are from 5/8/18; MW 105D, MW105M, MW105S water was to top of casing, water elevations are likely attributable to a water main break in the area; MW117D, MW117M and MW117S were frozen during the initial round, measurements shown
are from 5/7/18 or 5/3/18; MW118D, MW118M and MW118S were covered with snow during the initial round, measurements shown are from 5/3/18.

Hydraulic gradient calculated by (Hydraulic Head geeperHydraulic Head g qower /(Vertical Distance Between Mid-point of Well Screens)
-- = not applicable

ID = identification

ft = feet

ft ams! = feet above mean sea level in Wisconsin State Plane Coordinate System NAVD1988
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Table 8. Monitoring Well Vertical Gradients — Inside Barrier Wall
Tyco Fire Products LP, Marinette, Wisconsin

Medium Bepth (M) to Shallow Depth ()

M . ;
NIEoAE TG 18.88 -0.010 Down -0.007 Down 0.000 Flat - - - - - - 0.017 Down - - - - . ~ Main Plant
MWO09M 555.52 :

N G06S E5I G0 18.48 -0.002 Down 0.021 Up -0.034 Down - - - - - - - - - - - - . _ Main Plant
MWO041M 555.60 :
NOATS B3 19.13 -0.002 Down -- -- -0.016 Down 0.006 Up -0.007 Down -0.007 Down -0.005 Down -0.004 Down -0.010 Down -0.008 Down Main Plant
MW042M 557.31 :
WiNGa5E ES9S 17.42 -0.018 Down -0.008 Down 0.009 Up - - - - - - - - - - - - . _ Main Plant
MWO046M 554.84
NIW0465 57583 17.99 - - - - 0.009 Up - - - - - - - - - - - - - - Wetland
MW047M 554.31
VTR E55 %5 18.02 0.014 Up -0.008 Down 0.021 Up -0.117 Down -0.036 Down 0.006 Up -0.045 Down 0.017 Up -0.044 Down 0.022 Up Wetland
MW0B4M 568.80 - . :
WOELE EFG G5 10.22 0.016 Up -0.003 Down 0.005 Up -0.084 Down 0.015 Up 0.015 Up 0.022 Up 0.024 Up 0.021 Up 0.037 Up Main Plant
MW101M 555.62
WWAGIS BF51E 17.53 0.014 Up 0.012 Up 0.014 Up 0.021 Up 0.006 Up 0.015 Up 0.003 Up 0.014 Up 0.006 Up 0.014 Up Wetland
MW 103M 559.14 )
YVELES BIEAD 17.35 -0.010 Down 0.028 Up -0.004 Down -0.004 Down -0.022 Down 0.000 Flat -0.014 Down -0.011 Down -0.039 Down 0.002 Up Main Plant
Al e 17.51 0.076 Down 0.003 Up 0.021 Down 0.012 Down 0012 Down 0.024 Up 0.024 Up 0.026 Up 0.001 Up 0.017 Down Main Plant
MW 106M 556.89 )
NIRRT B35 17.43 0.083 Up -0.011 Down -0.018 Down 0.012 Up 0.007 Up -0.008 Down -0.015 Down -0.010 Down 0.041 Up -0.005 Down Main Plant
MW 108M 556.84 )
NITETES B 17.41 0.011 Up 0.058 Up 0.001 Up 0.004 Up 0.001 Up -0.008 Down 0.008 Up 0.001 Up -0.005 Down -0.001 Down Main Plant
MW 109M 555.36
ViNiggs B55 55 17.37 0.004 Up 0.004 Up 0.008 Up -0.004 Down 0.005 Up -0.002 Down -0.005 Down -0.005 Down -0.005 Down -0.004 Down Wetland
MWO045M 555.58 :
WIGAES BTSEE 18.07 -0.001 Down - - 0.006 Up 0.014 Up - - -0.016 Down 0.019 Up 0.007 Up 0.018 Up 0.002 Up Main Plant
MW 1158 568.34
Wi 18B E97 46 9.15 -0.029 Down - - 0.028 Up -0.063 Down -0.063 Down -0.084 Down -0.047 Down -0.016 Down -0.519 Down -0.033 Down Salt Vault
MW117M 560.41 :
MR178 57575 12.34 - - - - - - 0.008 Up 0.006 Up 0.011 Up -0.036 Down 0.011 Up 0.005 Up 0.016 Up Main Plant
MW 118M 565.78 :
EEES BIA5E 847 - - - - - - 0.003 Up 0.008 Up 0.005 Up 0.130 Up 0.014 Up 0.017 Up 0.020 Up Main Plant
MW 1200 098,51 16.63 0.007 Up 0.011 Up Up 0.001 Up Up -0.033 Down -0.013 Down 8th Street Slip
VLIV 20.04 0.038 Up 0.037 Up 0.088 Up - - - - - — - - - - - - . _ Main Plant
MW046D 529.60
NIWO461 55484 25.24 - - - - 0.014 Up - - - - - - - - - - - - - - Wetland
MW047D 529.60
RIATBAS BEX5Y 24.71 -0.006 Down -0.015 Down 0.009 Up 0.016 Up -0.013 Down 0.044 Up -0.018 Down 0.008 Up -0.016 Down 0.016 Up Wetland
skt k] 33.54 -0.091 Down 0,089 Down 0,040 Down 0,035 Down 0,056 Down 0,036 Down 0,072 Down -0.030 Down -0.099 Down 0,031 Down Main Plant
MW 105D 543.30 :
WV T05M EEE 57 12.07 0.084 Up 0.182 Up 0.022 Up -0.042 Down -0.058 Down 0.040 Up 0.013 Up 0.030 Up 0.022 Up 0.009 Up Main Plant
va 1 ggl\[jl gg;gs 15.07 -0.006 Down -0.067 Down 0.043 Up 0.029 Up 0.012 Up -0.050 Down -0.062 Down -0.022 Down -0.087 Down -0.063 Down Main Plant
'I:/I/I\\//VV 1 ggl\[/)l 2:53222 20.31 -0.089 Down -0.018 Down -0.023 Down -0.035 Down -0.034 Down -0.053 Down -0.061 Down -0.045 Down -0.078 Down -0.032 Down Main Plant
MW107D 533.98 :
MW 107N 566.70 32.81 - - - - - - - - - - -0.012 Down -0.020 Down -0.014 Down -0.035 Down 0.016 Down Main Plant
MW109D 534.50
RiATGE EEE A 20.86 -0.007 Down -0.059 Down 0.005 Up 0.035 Up -0.047 Down 0.000 Flat -0.058 Down 0.010 Down -0.053 Down 0.011 Up Wetland
MW 117D 533.52 .
VIEEYIY BEGA7 26.89 - - - - - - -0.006 Down -0.002 Down -0.027 Down -0.024 Down -0.018 Down 0.078 Down 0.027 Down Main Plant
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Table 8. Monitoring Well Vertical Gradients — Inside Barrier Wall
Tyco Fire Products LP, Marinette, Wisconsin

m’} 11;\3 ggg:?g 32.90 - - - - - - -0.243 Down -0.008 Down - - 0.037 Up -0.019 Down -0.053 Down - - Main Plant

m ]gg 2%;@ 40.50 - - - - - - - - -0.131 Down 0.081 Up -0.099 Down -0.030 Down 0.069 Up 20,002 Down Salt Vault

mvv\\;gga gg;g? 26.68 - - - - - - -0.079 Down -0.073 Down 0.171 Up 0.258 Up 0.052 Up 0.011 Up 0.219 Up 8th Street Slip
Notes:

All May 2014 measurements are from the May 19, 2014 event

All December 2014 measurements are from the December 31, 2014 event

All June 2015 measurements are from the June 24, 2015 event

All December 2015 measurements are from the December 8, 2015 event

All April 2016 measurements are from the April 30, 2016 event

All October 2016 measurements are from the October 18, 2016 event

All April 2017 measurements are from the April 24, 2017 event

October 2017 measurements are from the October 11, 2017 event (MW0458 and MW045M were collected on November 1, 2017)

April 2018 measurements are from April 25 and 26, however, had the following issues: MWO022M well was frozen during initial round, measurement shown is from 5/9/18; MW045S was frozen during initial round, measurement shown is from 5/3/18; MW 100D, MW 100M, MW 1008 were under standing
water and water level could not be collected, measurements shown are from 5/8/18; MW 105D, MW 105M, MW 1058 water was to top of casing, water elevations are likely attributable to a water main break in the area; MW 117D, MW117M and MW 117S were frozen during the initial round, measurements
shown are from 5/7/18 or 5/3/18; MW 118D, MW 118M and MW 1188 were covered with snow during the initial round, measurements shown are from 5/3/18.

Hydraulic gradient calculated by (Hydraulic Head yepe-Hydraulic Headspaower) /(Vertical Distance Between Mid-point of Well Screens)

*MW 119D - groundwater recharge into monitoring well is slow due to bedrock conditions and therefore considered dry as part of this evaluation
-- = not applicable

ID = identification

ft = feet

ft amsl = feet above mean sea level in Wisconsin State Plane Coordinate System NAVD1988
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Table 9. 2009 "Baseline” Event and 2011-2018 Barrier Wall Groundwater Monitoring Total Arsenic Sampling Results
Tyco Fire Products LP, Marinette, Wisconsin

MWO003D

MWOoo3Mm

MW003s

MW006S

20

UB

4.7

20

UB

26

26

MWO13M

Mwoz2is

MWO021S-R

MW022M

MW0228

MWO29M

MW029S

MWO30M

MWG030S

MWO31M

MWOo40M

MWo42D

MWo47M

MWO064D

MWoesD

MW100D

Mwi100M

MW100S

MW101M

MW101S

MWwW102D

MW102M

MW702s

MW103M

MW103S

MW104M

MW104S

MW105D

MW105M

MW105S

MW106D

MW106M
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Table 9. 2009 "Baseline” Event and 2011-2018 Barrier Wall Groundwater Monitoring Total Arsenic Sampling Results
Tyco Fire Products LP, Marinette, Wisconsin

MWI07M
MW107D
MW108D
MW108M
MW108S
MW109D
MW109M
MW109S
MW110D
MW111D
MW112D
MW115P"
MW1158’
MWi17D
MWI17M
MWI117S
MW1i18D
MW118M
MW118S
Mwi19D’
Mwi20D’
MW120M’
MW1208’

Notes:

ug/L = micrograms per liter

Bolded Location is a network well for arsenic semi-annual sampling based on the 2011 Barrier Wall Groundwater Monitoring Plan (CH2M 2011)

Italicized Location is a network well for arsenic semi-annual sampling based on the 2015 Barrier Wall Groundwater Monitoring Plan (CH2M 2015)

Bolded Total Arsenic values indicate attainment or exceedance of the Wisconsin Administrative Code (WAC) NR 140 Preventative Action Limit (PAL) = 1 ug/L.
Shaded Total Arsenic values indicate attainment or exceedance of the Wisconsin Administrative Code (WAC) NR 140 Enforcement Standard (ES) = 10 ug/L
Note that the PAL and ES apply to dissolved arsenic concentrations in groundwater

Dry = Well was dry at the time of sampling

NA = Not analyzed, well was inaccessible, abandoned or damaged at the time of sampling. Refer to Table 2 for current well status.

Blank cells indicate the well was not sampled

*The higher of the two values were utilized when a duplicate sample was collected

*MWO031M and MW031S were sampled to replace MW0O30M and MWO030S

FEMWO21M and MW021S were found to be silted in during the May 2014 event. Both wells were redeveloped, and MW021M was found to be in good condition while MWO021S needed to be replaced. A sample was collected at MW021M after redevelopment; however, the water still
contained high sediment after redevelopment and may not be representative.

' Annual sampling with baseline event occurring in fall 2015, with additional sampling in 2016, 2017, 2018, and 2023

2009 data is from the "baseline” event

Q - Qualifier

U - indicates the analyte was analyzed for but was not detected above the method detection limit.

UB - indicates the analyte was analyzed for but was reported as not detected above the laboratory reporting/quantitation limit. The analyte was detected in an associated field and/or laboratory blank sample.
B - indicates the analyte was positively identified in an associated field and/or laboratory blank and the report concentration is considered an estimated value due to blank contamination.

J - indicates the analyte was positively identified and the associated numerical value is the approximate concentration of the analyte in the sample.
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Table 10. 2011, 2012, 2013, 2014, 2015, 2016, 2017, and 2018 Sampling Event Summary for Total Arsenic
Tyco Fire Products LP, Marinette, Wisconsin

Detection Frequency 39/48 36/48 40/43 37/44 39/42 52/53 48/48 51/54 51/54 47/48 49/51 43/47
Range of Detects (pg/L) 4.6 10 3,190,000 69.3 to 3,080,000 3.7 10 1,800,000 | 1210 1,700,000 | 2.7 to 1,500,000 14 to 2,600,000 3.2 to 1,600,000 3.7 to 5,700,000 2.6 1o 1,700,000 2.0 to 1,900,000 2.5 10 4,200,000 2.5 to 1,900,000
Median Concentration (ug/L) (M & S wells inside 3,340 (1,154) 4,700 (2,391) 685 780 370 1,900 1,300 2,900 3,300 1,300 2,100 2,000
wall)

Average Concentration (ug/L) (M & S wells inside 351,395 (209,585) | 370,706 (239,826) 216,489 254,990 177,677 218,392 145,351 314,339 171,002 153,794 330,025.6 163,597
wall)

Median Concentration (ug/L) (M & S wells outside 69 136 55 53 97 89.5 34.9 52 39 68 82 101
wall)

Average Concentration (ug/L) (M & S wells outside 317 296 200 246 159 223 1205 232 76 214 559 21
wall)

Median Concentration (ug/L) (Bedrock - D wells) 1,038 416 340 120 240 425 260 320 340 220 420 185
Average Concentration (ug/L) (Bedrock - D wells) 4,758 2,779 1,332 1,375 2,332 54,089 7,050 7,475 12,210 1,218 52,500 792
WDNR Preventative Action Limit (1 pg/L) for 39/48 36/48 40/43 37/44 39/42 52/53 48/48 51/54 51/54 47/48 49/51 43/47
dissolved arsenic) exceedances

WDNR Enforcement Standard (10 pg/L for dissolved 36/48 36/48 38/44 37/44 36/42 52/53 40/48 50/54 46/54 43/48 45/51 42147
arsenic) exceedances

Notes:

Average and Median concentrations calculated using 2 detection limit for samples that were not detected above the method detection limit.

Higher of results retained for duplicate samples.

Concentrations in parentheses are the median and average concentration calculated without MWO30M and MWO30S results for comparison to later sampling events (MW030M and MWO30S have significantly higher total arsenic concentrations and were removed and unable to be sampled in 2013 and

2014).

pg/l — micrograms per liter

M — Medium depth wells

S — Shallow depth wells

WDNR - Wisconsin Department of Natural Resources
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Table 11. Mann-Kendall Trend Analysis Summary
Tyco Fire Products LP, Marinette, Wisconsin

M wells inside barrier walls 13 0 13 3 2 6 2

S wells inside barrier walls 14 0 14 6 3 3 2

M wells outside barrier walls 6 0 6 0 0 3 3

S wells outside barrier walls 6 0 6 2 0 3 1

D wells (all bedrock wells) 15 1 14 1 7 4 2

Totals 54 1 53 12 12 19 10
Notes:

' At least 4 results required to assess trends

2 At 95 percent confidence level that trend is statistically significant

3 Wells without significant increasing or decreasing trend and with coefficient of variation less than 1.0

4 Wells without significant increasing or decreasing trend and with coefficient of variation greater than 1.0
M — Medium depth wells

S — Shallow depth wells

D — Bedrock wells
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Table 12. Volatile Organic Compound

Analytical Data - Groundwater
Tyco Fire Products LP, Marinette, Wisconsin

Chlorobenzene 0.38:UR 41U
Chloroform 06 0.35:UR 13iU
1,2-Dichlorobenzene 60 0.35i{UR 8.3i1U
1,3-Dichlorobenzene 120 0.411UR 8.7iU
1,4-Dichlorobenzene 15 0.38:UR 9.5:U
Dichlorodifluoromethane 200 0.33;UR 9.9;:U
1,1-Dichloroethane 85 0.35;UR 7.5iU
1,2-Dichloroethane 05 0.42;UR 3.6:U
1,1-Dichloroethene 0.7 0.341UR 5.7iU
cis-1,2-Dichloroethene 7

trans-1,2-Dichloroethene 20 0.37:UR 8.9iU
Isopropy! ether

Ethylbenzene 140 0.43:UR 54U 300
Isopropylbenzene

p-Isopropyltoluene

Methylene Chioride 0.5

Methyl tert-butyl ether 12

Naphthalene 10

Toluene 160

Trichloroethene 0.5

1,2,4-Trimethylbenzene 96

1,3,5-Trimethylbenzene 96

Vinyl chloride 0.02

Xylenes, Total* 400

Carbon disulfide 200

1,4-Dioxane 0.3

2-Hexanone

Acetone 1,800

4-Methyl-2-pentanone (MIBK) 50

Acetonitrile

2-Butanone (MEK) 800

lodomethane
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Table 12. Volatile Organic Compound
Analytical Data - Groundwater
Tyco Fire Products LP, Marinette, Wisconsin

Chlorobenzene .

Chloroform 06 [ 3.5:U 13:U U U U U .

1,2-Dichlorobenzene 60 600 15 10.9 110 29iJ 21 8.5iJ 52
1,3-Dichlorobenzene 120 600 41U 8.7:U u 2.0iU U 0.4iUJ 0.40:U 0.4iUJ 0.80;U
1,4-Dichlorobenzene 15 75 3.8:U g.5iU U 1.8iU U 0.36:UJ 1.9 1.14d 2.0
Dichlorodifluoromethane 200¢ 1,000 3.3;U 9.9:U U 8.0id U 0.67:UJ 0.67:U 0.67:UJ 1.3:U
1,1-Dichloroethane 85 850 3.5:U 7.5:U U 2.1iU U 0.41:UJ 0.41:U 0.41:UJ 0.82:U
1,2-Dichloroethane 0.5 5 4.2:U 3.6iU U 2.0iU U 0.39:UJ 0.39:U 0.39;UJ 0.78:U
1,1-Dichloroethene 0.7 7 3.4:U 57:U u 2.0iU U 0.39:UJ 0.39:U 0.391UJ 0.78;U
cis-1,2-Dichloroethene 7 70 U 2.0iU U 0.71J
trans-1,2-Dichloroethene 20 100 3.7:U 8.9:U U 1.7:U U 0.35:UJ

Isopropy! ether U 1.4:U U 0.85:J

Ethylbenzene 140 8.8 0.8iJ

Isopropylbenzene 1.9iU U 0.561J
p-Isopropyltoluene 471

Methylene Chioride 0.5 1.6:UJ

Methyl tert-butyl ether 12 0.39:UJ

Naphthalene 10 o 0.34:0J

Toluene 160 ) 314

Trichloroethene 0.5 0.161UJ
1,2,4-Trimethylbenzene 96 0.361UJ
1,3,5-Trimethylbenzene 96 0.251UJ

Vinyl chloride 0.02 0.2:UJ

Xylenes, Total* 400 6.5:J

Carbon disulfide 200 46:iJ 0.45:U 0.45i1UJ

1,4-Dioxane 0.3 41:1Ud 41:U 41iUJ

2-Hexanone 1.6iUJ 16iU 1.61UJ

Acetone 1,800 63:d 1.7:U 8.2
4-Methyl-2-pentanone (MIBK) 50 U 45:d 2.2:U 2.2:UJ

Acetonitrile U 4.2:UJ 4.2:U 4.2:Ud

2-Butanone (MEK) 800 . . iU 54iJ 2.1:U 2.11Ud

lodomethane 3.1iU 251U 1.3;UJ 3.31UJ 0.66iU 0.66:UJ 0.66:U 0.661UJ

Notes:

pg/L = micrograms per liter

WDNR PAL = Wisconsin Administrative Code (WAC) NR 140 Preventative Action Limit

WDNR ES = Wisconsin Administrative Code (WAC) NR 140 Enforcement Standard

J indicates the analyte was positively identified and the associated numerical value is the approximate concentration of the analyte in the sample.
U indicates the analyte was analyzed for but was not detected above the method detection limit.

R indicates rejected data. The presence or absence of the analyte cannot be verified.

Bolded values indicate attainment or exceedance of the Wisconsin Administrative Code (WAC) NR 140 Preventative Action Limit (PAL).

Bolded and shaded values indicate attainment or exceedance of WAC NR 140 Enforcement Standard

Blank cells indicate the well was not sampled for that compound

2009 data is from the "baseline” event

2000 data was collected by URS Corporation (URS) as part of the 2000 RCRA Facility Investigation (URS 2001)

*Xylenes, Total data for 2000 and 2009 are the sum of the meta—, ortho—, and para—-xylene combined or the result of the detected result if the others were non-detect or the highest non-detect result if all were non-detect
**Max value between primary and duplicate samples was reported
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Table 13. Yearly Summary of GWCTS Operations Data

Tyco Fire Products LP, Marinette, Wisconsin

2011 112,500 1,236,555 1,175,432
2012 287 19.74 726,490 4 255 797 5,320,594
2013 352 17.39 952800 6193141 6325553
2014 348 21.80 1,143,100 7,034,349 6,925 853
2015 341 28.20 1,148,250 6,410,807 6,451,891
2016 272 32.88 794 270 3,602,076 3,819,086
2017 214 37.56 700,450 2,718,076 2,950,009
2018 (first three 120 28.66 458,100 1,449,162 1,511,663
quarters)

Notes:

GWCTS = groundwater collection and treatment system

Reject Water = concentrated liquid waste from the reverse osmosis process
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Tabke 14. 2016-2018 Pump Down Program Groundwater Elevation Monitoring
Tyco Fire Products LP, Marinette, Wisconsin {Terget Elevation | 577.9 ]

B , 857 57827 18 1233 57445 1388 57558 1473 57555 15,07 ] 57779 1753 74 1587 5 451 935 RES 57780 11
, : EERZ) 57506 1374 153 57048 557 570112 1488 57081 [ERE] 75 578118 78 74 506 57762 1649 635 534 56545 6%
B 308 58204 405 58 391 583.01 479 6.17 58241 620 637 6.66 58162 6.60 58188 673 6.7 58186 6.60 58188 661 656 582.02 678 58180 686 5817
581,60 , 454 5 466 58160 483 657 56755 687 e 718 56105 5 56715 708 7 75 56717 668 50 58731 767 56714 74 56711
57877 482 58187 359 376 58203 403 57 58263 57 581 5 58178 58198 59 553 58283 555 5 283 563 58243 5 58218
58361 o £07 468 58302 ERE] 548 58331 5 571 58 58 58780 56782 502 554 58784 583 53 58274
56746 13 58781 453 133 58584 457 Fxr) 58353 50 ERE EES 5517 547 58170 547 58170 547 58170 557 547 58170 543 El EED) 531 553 B
: 306 374 303 583105 33 528 58245 58230 55 58223 551 58252 577 58207 578 578 58164 584 581 58162 59 58183
KK E 280 58152 35 556 576,96 618 57681 57683 684 57616 734 57886 741 578188 688 57612 643 57657 627 57673 618 57681
: PRL) 307 P 55173 3 545 EER 60 621 57648 657 57602 704 57868 703 57893 64 57636 625 57644 556 57677 EES) 57686 641
, o 805 800 58067 838 82 ERE 73 805 58062 857 58060 83% 58028 821 58045 g 58067 82 56047 82 56047 815 58052 kS
gh Targ 57682 57828 57578 7 57668 57763 57721 57731 57740 57735 57757 57757
Rough Target Elevation Calc 88" 580,57 578,89 576.12 576,89 576.7 57648 57640 576 576.18 576
Target Elevation (NAVDSS) 7 7 577.9 577.90 577.9 577.60 577.90 577.90 577.90 577.90 577.90 577.90 577.90 577.90 577.90
SV Variance 576 573 108 038 212 092 087 068 058 050 054 033 033 038 044
88 Variance 475 4.86 267 247 089 178 101 ERE 144 150 184 472 185 168 187

1032 5 576.10
16 787 57615
i35 634 57873
(A 87 57618
2502 14z 57275
EW0 23857 235 : : : : : :
EWTT 89 57843 2603 B B B B B B
EW-13 2455 56119 2264 i B B B B B B
EWIY 845 57837 21108 564107 B B B B B B
3 575,64 1144 57518 1073 73 57680 57737 i 57758 77 57851 74z 57520
57553 1138 57505 163 576567 57724 6 57743 77 57878 747 570,07
576,19 1121 57562 1073 576.37 576.74 98 57705 83 57852 ) 57882
57635 578 57578 §51 57663 : Fiki : 611 : 57
576,83 1156 576.10 1123 57674 57710 1527 5774Z 554 LK}
576,88 1164 576,06 1126 1101 57660 57705 03 57741 851 827
581179 74 580,14 6851 75 560,08 58008 i) 57685 644 55
576.65 1131 57578 1872 1637 576,74 57732 962 57750 826 81
577.00 1081 57585 16,39 958 57669 57725 937 57741 77z 768
578,46 958 57722 , , , , ,
568.67 16,16 56953 B B B B B
68 562 676 58182 666 662 58196 673 58185 67 5817 681 5817 667 58186 671 58187 682 5817 68 638 582,18 528
704 684 708 58112 59 7 58721 663 56728 72 56761 7.1 56710 701 56717 703 56718 723 560,68 718 613
566 558 569 58267 557 553 58283 576 58260 560 58267 6.00 58227 587 58268 564 58242 6.00 58227 635 548
.05 582 6.01 56277 504 588 562,60 598 562.80 6 56278 o7 562.71 5.89 56287 584 56284 5§ 58315 02 56324 445
553 531 55 58167 545 EES 58182 547 58170 545 5817 556 58161 538 5817 543 5817 553 58164 554 58203 403
17T 5% 58183 572 586 58187 577 573 584 58182 556 58177 575 573 [ 58198 548 58235 i
57645 812 57688 577 624 57076 543 588 580,12 602 57676 645 57655 614 EES 58064 58130 447 58153 45T
584 X & 587 557 580712 7 57877 (%) 881 483 58077 58iE7 g1 5B 4§05
846 83 836 828 84z 56025 761 57087 844 a2t §7 57047 i : ERE]
Rough Target Elevation Calc SV 57761 57761 57757 57765 57762 57665 578735 575732 57573 58557
Rough Target Elevation Calc 88" 576.38 576.17 576.27 576.13 576.11 57591 576.36 57667 577.15 57740
Target Elevation (NAVDSS) 577.90 577.00 577.90 577.90 577.90 577.90 577.90 577.90 577.60 577.90
SV Variance 029 0.20 053 0.85 088 5 048 142 183 247
88 Variance 152 .73 163 .77 479 199 154 123 075 050
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Tabke 14. 2016-2018 Pump Down Program Groundwater Elevation Monitoring

Tyco Fire Products LP, Marinette, Wisconsin {Terget Elevation | 577.9 ]

LiBIBIBIE

SINIQIRIZIRIDIRIBIPIRG

8 5 E

7 0 8

&0 7

Kl 3
8 1635 850
69 5783 57 i 57 10,07 5783 87
, , , , 43 7 0 0 3 7 87 58353 & 5 i 135 735
- - - 03 il 5 i K 58404 7 § 5 355 827
, , , , Kl 3 0 7 73 5810 7 58355 0 712 737
- - - - 7 Ed 8 i 5 58474 0 8 864 (7]
55 7873 5 0 7 5 0 3
65 7557 7 7 747 7 7 7S
1 7854 7 8.3 823 8 85 50
S 75,69 3 7 744 7 73 78
7 7873 0 65 684 8 67 77
5 69 680 Gk 672 745
7 7 717 7 720 730
3 [ k] 8 807 845
8 7 778 7 767 757

: A3 58734 A i 477 3 A A1 1185 57385 453 478
i i 58348 [ i3 7] ] 0 564
67 578 247 77 q 7 3
570 58336 K kel 1 3 4
07 58480 3 584,40 pEy Z] 4 7 5
350 58358 4 58328 £ 04 3 3 465
EE) 56380 i35 58348 A1 Evil 448 4] 453 455
606 SETEY 656 SEAT 604, 58183 GRE) 58148 707 76 647 GER 7
5 , , , )
543 56165 614 58064 58143 65 676 640 kS
- 750 58136 770 581.1¢ 750 747 748 i
Rough Target Elevation Calc SV 58248 58534 58557
Rough Target Elevation Calc 88" 579,63 580 26 57036
Target Elevation (NAVDSS) 577.90 577.50 577.50
SV Variance 4.58 544 5 267
88 Variance 173 23¢9 30 149

57812
58754

, B B , , o 751 57887 93 932 57748 5 57683 1024 57654 107 576567 1088 57550 1183 57514 1137 57540
, , , B B 37 55108 27y 57350 242 575 11971 57375 57385 12708 57384 123 57338 1128 BIZEY)
568 56176 704 56154 675 576 485 458 457 435
% 53 58119 78 5615 654 580 550 545 4 553 543
585 583 58163 6.45 541 EEll 728 656 623 2 1487 1332
458 504 58780 41 56368 a3 381 358 3 35 548 5
45 A7 55167 573 55144 3o 344 318 G KRE KKl 58365 8357
498 58276 51 585 55178 616 BE157 541 277 58337 ie7 175 58384 238 58377
624 58143 501 702 73 550,28 563 554 58213 564 568 58187 545 58178
580,96 549 58156 534 64 550,68 68 550,27 463 A7d 82 34 A8 466 58212 463
EH 4 78 55100 o o - - S 58083 778 760 58129 50
Rough Target Elevation Calc $V* 581581 58315 58063 58024 58347 58363 58362
Rough Target Elevation Calc 88" 580,05 58024 579.22 57878 580 67 580 97
Target Elevation (NAVDSS) 577.90 577.90 577.50 577.50 577.50
SV Variance 301 425 457 473
88 Varlance 215 234 163 252 277 307

178
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Tabke 14. 2016-2018 Pump Down Program Groundwater Elevation Monitoring

Tyco Fire Products LP, Marinette, Wisconsin {Terget Elevation | 577.9 ]
. 7 s
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Rough Target Elevation Calc 88* 575.56 575.50 57541 575.20 57512 57500 57508 57490 57492 57476 574.02 57472 57453 57445 57453
Target Elevation (NAVDSS) 577.90 577.90 57790 57750 577,60 577.60 577,60 577,90 577,90 577,90 577,90 577,90 57780 57750 57750
SV Variance 011 013 013 0.15 018 011 016 0.10 042 005 020 006 048 081 055
88 Variance 234 240 249 270 278 -2.80 282 -3.00 298 314 258 318 337 344 337
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Tabke 14. 2016-2018 Pump Down Program Groundwater Elevation Monitoring

Tyco Fire Products LP, Marinette, Wisconsin {Terget Elevation | 577.9 ]

577.07

i

18 57801
1220 1234 57835
1205 1226 57806
385 3 G838 578,16
1075 7110 1563 57767
1205 1242 1231 57807
1105 7126 1116 57613
1049 1082 070 578,36
10.60 728 A7 57788

55 1068 [EEL 57600

8 1207 1186 57864

3053

2680 561,84

EW10 pRR] z 57 3 779
PIAE] 2180 565 51 2807
451 2178 56357 25
1.3 2042 565,29 2524 56647 2535
1378 7375 57570 7479 1428 57357 42
1498 1447 57375 1449 1461 57351 1463
1384 7433 57367 502 7570 57344 [ERE
1435 7440 57387 7452 1467 57356 1464
1403 7411 57358 7420 1428 57341 [
1475 7424 57346 7433 7440 57330 7436
701 789 580.64 749 770 58113 727
1402 74138 574,73 7425 7443 57448 7443
1345 1358 57504 1387 1382 57477 1381
1852 7780 7776 57 570,56 75 1763 83 [

EW G 2030 2035 2362 56353 227 7

58312 527

58331 547 58377 548 550 555 581 545 58313
58250 504 58220 512 58211 611 610 621 620 586 58237
582.28 565 58341 500 563,36 5 535 585 581 578 58258
584,36 132 58440 449 584,37 15 157 51 458 350 58430
583,08 365 58327 410 58307 ERE] 421 425 431 443 58304
58324 270 58339 284 58325 262 8517 265 o) 302
571 5816 583 58184 583 58174 567 56175 561 58178 600
468 56210 507 58201 575 56183 517 56187 521 58187 525
820 58060 854 580,65 780 58109 535 580,83 778 587,19 330
gh Targ Caic SV 57841 578134 57741 57756 57808 57806
Rough Target Elevation Calc 88* 574.16 574.33 574.14 573.94 57301 57386
Target Elevation (NAVD8S) 577.90 577.90 57790 57780 577,90 57750
SV Varianca 051 0.44 001 008 018 018
88 Variance 374 357 376 3.6 -3.80 -4.04
Notes:
Measurements wers collected from top of casing (TOC). All depth measurements are in feet
Elovat d in feet ab an sea level ¢ I 1988 (NAVDES
= Informmation not applicable or not collected
Area Definitions - SV - Salt Vault, 8S - 8th Street Siip
“Wells identified for terget elevation calzulation are for during the drawdown and interim phases. Only welis outside the steapest portion of the cone of depression will be included in the calculation of the average
elovations. The average elevation of all suitable easured wells will bs considered the caloulated elevation (6 compare against the taiget slevation. The number of post-drawdown phase wells used for this calculation may

be reduced and will be determined based on resulls chserved during the drawdown phase.

iD = identification; DTW = depth to water
MM = Not Measured; MW = Monitoring Well
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Table 15. Summary of Sediment Sample Locations and Field and Laboratory Data
Tyco Fire Products LP, Marinette, Wisconsin

SD-01 Main Channel 2584415.08 | 47061558 | 2584410.58 | 470611.02 581.11 17.50 17.50 0.00 0.00 - - - - - - - - - 0 No recovery
SD-01B  {Main Channel - - 2584346.81 470631.49 581.23 19.00 20.50 1.50 1.55 0.00 - - - - 1.0 - 1.85, native material 78 84 0 No sediment, native undredged material
48
3 29
8D-02 Main Channel 2584659.42 470540.11 2584658.71 470531.73 581.16 20.30 22.20 1.80 1.25 0.00 - - - - 0.8 - 1.25 native material NG 0.4-0.8 - 0 No sediment, native undredged material
0.8-1.25
SD-03 Main Channel 2584898.07 470456.49 2584898.35 470452.88 581.35 22.00 23.00 1.00 1.35 0.00 - - - - 3.9 - 1.358, native material NE 0.4-0.9 & MS/MSD - 0 No sediment, native undredged material
0.9-1.35
SD-04 Main Channel 2585634.04 | 470296.31 2585637.35 | 470297.33 581.09 27.50 29,50 2.00 0.65 0.10 0.0-0.1 2.8J* Ponar 0.1-085 0.1 0,65, sand sover NI 0.1-0.65 - 0.4
SD-05 Turmning Basin 2584996.55 | 470238.72 2584994.42 | 470239.12 581.09 17.00 17.20 0.20 0.00 - - - - - - - - - No.recovery.
SD-05B  {Turning Basin - - 2585058.28 | 470313.50 581.11 27.90 30.50 2.60 1.37 1.00 0.0-05 41 Vibracore no 0.5 - 1.0, sediment 120 None - 3
05-1.0 85
SD-06 Turning Basin 2585109.75 | 470215.15 | 2585106.36 | 470211.13 581.13 26.60 28.00 1.40 0.0 (ponar}) <0.5 0.0-0.5* 45 Ponar no 0.0 - 0.5, sediment 54 0-0.5, Dup - <15
SD-07 Turning Basin 2585246.82 | 470295.69 | 2585250.54 | 470289.99 581.02 25.50 26.40 0.90 0.00 - - - - - - - - - No recovery
SD-07B  {Turning Basin - - 2585196.48 470311.47 581.11 27.90 29.10 1.20 0.0 (ponar} <0.5 0.0-0.5% 17 Ponar no 0.0-0.5, sediment 25 None - <1.5
SD-08 Turning Basin 2584964.27 | 470065.70 | 2584965.57 | 470064.08 581.04 13.70 15.90 2.20 1.10 0.20 0.0-0.2 2.8 Ponar 0.7-1.2 0.7 - 1.2, sand cover NE 0.2-0.7 - 0.8
0.7-1.2
SD-09 Turning Basin 2585122.29 | 470049.57 | 2585124.70 | 470049.31 580.99 26.00 28.00 2.00 2.30 0.30 0.0-0.3 380 Ponar no 1.8 - 2.3, native r 2600 - 0.8
310
1500
3700
SD-10 Turning Basin 258522534 | 470122.94 258523053 | 470120.26 580,96 26.40 28,50 2.10 1.50 0.40 0.0-04 9.0 Ponar 04-09 0.4 - 0.8, sans cover 478 - 1.8
Sb-11 Turning B 258549349 | 470166.30 2585504.22 t 470152.51 580.99 30.00 3140 1.40 1.20 0.50 0.0-05 26 Ponar no 0.0 - 0.5, sediment 23 - 1.5
SD-12 Turning Basin 258501246 | 469945.01 2585016.57 | 469944.68 581.02 16.00 17.50 1.50 1.04 0.14 0.0-0.14 3.2 Vibracore 0.14 - 1.04 .84 - 1.04, sand cover 51 120 0.6
SD-13 Turning Basin 2585333.81 470022.19 | 2585339.34 | 470019.00 581.12 23.90 26.10 2.20 2.30 0.05 0.0-0.05 15 Ponar no 2.0 - 2.3, native material 320 150 0.2
77
180
200,
SD-14 Turning Basin 2585440.93 | 46994794 | 2585447.63 | 469949.95 581.31 30.60 33.80 3.30 1.95 0.30 0.0-0.3 11 Ponar 0.3-1.7 1.2 - 1.7, sand cover N - 1.2
1.2:1.7
SD-15 Turning Basin 2585215.37 | 469902.49 | 2585221.23 | 469898.31 580.97 20.40 23.00 2.60 2.60 0.09 0.0-0.09 5.7 Ponar 0.09 -0.68 0.08 - .68, sand cover ND 0-0.09, Dup - 0.4
0.09-0.68
SD-16 Turning Basin 2585624.28 | 469850.53 | 2585632.50 i 469852.40 581.08 25.60 27.10 1.50 1.30 0.12 0.0-0.12 2.5 J* Ponar 0.12-1.3 0.7 - 1.3, sans cover NI 0.12-0.7 - 0.5
0.7:1.3
SD-17 Turning Basin 2585862.00 | 469605.00 | 2585866.97 | 469608.66 580.99 10.10 12.60 2.50 1.75 0.75 0.0-05 1.7 Vibracore 0.75-1.48 (.98 - 1.48, sand cover MD 0.98-1.48 - 3.0
05-0.98 3.8
SD-18 Turning Basin 2585706.00 469824.00 2585720.08 469827.24 580.95 24.00 27.00 3.00 0 (ponar) <0.5 0.0-0.5* 210 Ponar no 0.0 - 0.5, sediment 250 None - <1.5 No recovery due to loss of vibracore***
Notes:
- = not applicable
in = inches
ft = feet

Sed = sediment

bss = below sediment surface

Elevations are reported in feet above mean sea leve! relative to the North American Vertical Datum 1888 (NAVD88

Coordinates are in NAD 83 State Plane Wisconsin Central - Survey Feet

Alphanumeric Sample IDs are field determined offset locations for primary locations with no recovery

(ponar} = ponar sample collected after two zero-recovery vibracore runs

*The higher of the two values were utilized when a duplicate sample was collectec

**Sediment sample interval for nomenclature only, not indicative of actual sediment thickness

***3D-18 was the first location. After two separate failed attempts at retrieving vibracore cores that were advanced to refusal, it was determined to be an unsafe sampling approach. It was decided to advance the vibracore 2 to 3 feet, instead of refusal, to capture any soft sediment and sand layer, if presen
"<" used for Ponar recovery only (no vibracore recovery to confirm thickness}

J - indicates the analyte was positively identified and the associated numerical value is the approximate concentration of the analyte in the sampl:
Bolded total arsenic values indicates exceedance of the 20 ma/kg sediment criteric

mg/kg = milligrams per kilogram

USEPA = U.S. Environmental Protection Agency

Red text is EPA samples that were not collected from the sediment sample interval

ND = non detect

Greer text is hold intervals that were run in fall 2018
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Table 16. Arsenic Treatment Technology Review Results
Tyco Fire Products LP Facility, Marinette, Wisconsin

Hydraulic Fracturing
"Fracking"

Use of high pressure fracturing to increase water permeation through the aquifer more
efficiently to allow for groundwater extraction from low permeability soils

Not applicable. High pressure fracturing may preferentially channel due to the heterogeneous subsurface at the site and result in poor
communication and reduced effectiveness or create unwanted connections between geologic layers. Could not complete in areas where
permanent buildings, underground utilities and process lines exist, which will preclude work in close proximity to these areas. In the 2007 Earth
Tech Corrective Measures Study (CMS), insitu stabilization was considered using high pressure injections. Similar issues were identified with this
option.

Soil Treatment with
Enhanced Coagulation
Process

Excavation of high concentration areas throughout the site and using an enhanced coagulation
process to stabilize and dispose of materials

Most of the higher contamination is in the medium depth wells and would be very difficult to perform excavation to treat those soils. May work for
some localized shallower higher concentration areas, but would not be an overall remedy for the site. Would need a hazardous waste variance fo
treat the soils/groundwater onsite and limited area onsite for operations and excavation.

In Situ Solidification/
Stabilization

Pumping a slurried pozzolanic material (e.g. Portland cement/slag cement) that may include
ferric based coagulants and quicklime to the subsurface in shallower high concentrations
areas and solidify the soil to fixate arsenic and reduce permeability, sealing the migration
pathways. Stabilization of soils down to a depth of 30 feet (top of glacial till) would necessitate
the used of deep augers for mixing.

This approach would require bench and pilot scale testing to see if an effective mix design could be developed for the site soil/groundwater.
Unlikely to be economical on a full scale level, but could be used to treat high concentration/source areas. Would not remove arsenic mass, only
stabilize the material already onsite and reduce mobility of contaminants. The containment wall is already serving a similar purpose in containing
the groundwater onsite. Other items to note:

¢ Highly soluble and elevated arsenic concentrations as well brackish conditions pose a significant challenge for achieving permeability and
leachability reductions.

« Significant mass of pozzolanic materials and other arsenic fixation agents may be required which would result in a waste stream (water and soil)
requiring offsite disposal.

« The resulting swell may jeopardize the integrity of the existing containment structure (slurry and sheet pile walls). Tie back structures would also
pose a significant challenge that may result in incomplete stabilization in these areas.

« Would require complete demolition of paved surface and cover areas and construction debris present in the fill layers and SV concrete sub
structure would likely need to be excavated/cleared prior to mixing. Could not be conducted in areas where buildings are located.

« Uncertainty around the feasibility of finding an effective mix that can be applied across the entirety of the containment areas (including in the
vicinity of tie back structures).

« Potential for damage fo the existing containment structures.

In Situ Chemical Fixation

Through injections of site-specific reagents, chemically alter the form of arsenic and promote
the formation of mineral species to allow for the precipitation or adsorption of the arsenic onto
aquifer solids.

This approach would require bench and pilot scale testing to determine appropriate geochemical mechanisms, reagents and dosing. Mobility of
organic forms of arsenic present at the site represent a unique challenge for this technology; would require an oxidant followed by other
precipitation in-situ. The high concentrations would also add to the challenge. Unlikely to be economical on a full scale level, but could be used to
treat high concentration/source areas: however, would not remove arsenic mass, just reduce its mobility in groundwater. The containment wall is
already serving a similar purpose in containing the groundwater onsite.

Permeable Reactive
Barrier (PRB)

Improve Treatment
Capability of Existing
Groundwater Treatment
System

Walls containing reactive media that are installed across the path of a contaminated
groundwater plume to intercept the plume. The barrier allows water to pass through while the
media remove the contaminants by precipitation, degradation, adsorption, or ion exchange.

Improve 5 stages of existing groundwater collection and treatment system (GWCTS) that
include oxidation, coagulation, precipitation, filiration and RO exiraction and add final stage
with carbon bed and ion exchange process as polishing step. This would include larger state of
the art equipment that incorporates redundancies that should result in less down time and
greater operational flexibility (compared to existing GWCTS and pre-treatment options) and will
achieve better overall water quality at discharge than pre-treatment options.

This approach would require bench and pilot scale testing to see if approach would work at the site. Mobility of organic forms of arsenic present at
the site represent a unique challenge for this technology. In the CMS, PRB was considered and pilot tested. Issues were identified with this option
if it were brought to full scale. In addition, a natural groundwater flow path no longer exists since the site is now contained and given concentrations
and the literature the life span of media would be limited

An improved system was proposed to allow for onsite treatment of the Pump Down Program (PDP) groundwater (PDP areas are required to be
maintained below a target groundwater elevation) because the existing GWCTS was not able to treat the increased flows needed to maintain the
target elevation. Evaluations are underway to size the system to treat the anticipated level of flow and utilize existing resources to meet overall
freatment needs. The proposed system is using the best available technology for treating arsenic and will reach the lowest effluent concentrations
of any other technologies. Wisconsin Pollutant Discharge and Elimination System (WPDES) effluent standards are currently being evaluated,
however arsenic water quality standards are met with minimal mixing with river water and data suggests that adverse effecis or unacceptable risk
to human health, aquatic life, and wildlife is not occurring (see 2014 Variance Application). This technology is only as an upgrade/improvement to
the current GWCTS. This technology would not change the site remedy, as pump and treat is not a viable option at the site due to limited
groundwater exiraction capabilities at the site.

High Efficiency Lamella

Install an inclined plate setiler along with a coagulation addition to increase the efficiency of
the groundwater collection and treatment system (GWCTS) and reduce the amount of waste in
the reverse osmosis (RO) reject water

Only as an upgrade/improvement to the current GWCTS. This technology would not change the site remedy, as pump and treat is not a viable
option at the site due fo limited groundwater extraction capabilities at the site. However, the technology could be used to improve the current
GWCTS ability to extract a higher ratio of highly contaminated water versus lower contaminated water and would also reduce operation and
maintenance (O&M) cleaning frequencies for the micro filtration (MF) and RO systems. This technology was added to the GWCTS in 2016 and will
be included as part of any future plant upgrades to increase the overall efficiency of the system and continue to treat the groundwater as it is
currently operated to meet WPDES requirements.
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Table 16. Arsenic Treatment Technology Review Results
Tyco Fire Products LP Facility, Marinette, Wisconsin

lon Exchange System
with a Granular Activated
Carbon (GAC) Bed

Use an ion exchange system with a GAC bed to concentrate the arsenic as opposed to
treatment.

Only as an upgrade/improvement to the current GWCTS. Approach would have to be bench scale tested to see if it would work. This technology
would not change the site remedy, as pump and treat is not a viable option at the site due to limited groundwater extraction capabilities at the site.
However, the technology could be used to improve the current GWCTS ability to reduce the influent concentration for arsenic thus increasing the
permeate volume while reducing the volume of hauled wastewater from the site. The current system does, however, treat the groundwater as it is
currently operated to meet WPDES requirements and the technology is not necessary for meeting WPDES requirements. This technology is
currently planned to be added to the GWCTS as part of any future plant upgrades

Biogeochemical Reactor
using Zero Valent lron
(ZV1) or ZVI+Organic
Carbon

Divert groundwater flows to a subgrade or above grade biogeochemical reactor containing ZVI
or a mixture of ZV| and organic carbon that would be sized to provide sufficient hydraulic
residence time given range of anticipated flow rates and treatment goal. Arsenic removal from
water using ZVI is attributable to adsorption onto corrosion products of the ZVI, including iron
hydroxides, oxyhydroxides, and mixed-valance iron Fe(ll)-Fe(lll) green rusts. In groundwater
containing sulfate and a sufficient carbon source to promote sulfate reduction, arsenic can also
be coprecipitated with metal sulfide minerals.

Was considered for managing the pump down program (PDP) water as a pre-treatment step. This technology would not change the site remedy,
as pump and freat is not a viable option at the site due to limited groundwater exiraction capabilities at the site. It was determined that the
combination of organic arsenic at such elevated concentrations and anticipated flows of 2-3 gallons per minute, the reactor size and media
changeout frequency would be impracticable. This technology was eliminated as part of the PDP work plan evaluation.

Oxidation

Reverse osmosis (included as part of existing GWCTS) does a better job of removing arsenate
(As V) compared with arsenite (As llI). Therefore, when present, As Il should be oxidized to
As V for efficient removal. Oxidation of As Ill to As V can be achieved readily by chlorine,
permanganate, ozone and manganese-oxide-based solid media.

Although ozone has been a proven and efficient oxidant for arsenic, testing of the particular matrix and poor-quality groundwater at the site, as part
of the sediment remediation project, has shown that sodium hypochlorite addition provides the best As Il to As V conversion for site groundwater.
Sodium hypochlorite has been added to the existing GWCTS, as needed, to help remove a persistent biofilm, and also aids in the oxidation
process when utilized. This technology is planned to be included as part of any future plant upgrades.

Precipitation and
Ultrafiltration Pre-
treatment System

A chemical precipitation and ultrafiltration-based pretreatment system for PDP groundwater.
Install new pretreatment system with two (2) 7,400 equalization tanks followed by three (3)
stage chemical reaction process utilizing bleach, ferric sulfate, and caustic soda as treatment
chemicals to precipitate arsenic and polymer to assist in settling prior to processing through an
incline plate settling unit. Arsenic that is stabilized and bound in sludge to be removed via two
(2) 40 cubic feet filter press systems. Supernatant processed water from inclined plate settler
will be processed through two (2) parallel ultrafiltration (UF) systems to ensure water clarity
prior to transfer to existing GWCTS system for polishing. System would include full suite of
quality monitoring sensors as well as SCADA alarm system to notify operator of any system
upsets.

Was considered for managing the pump down program (PDP) water as a pre-treatment step. This technology would not change the site remedy,
as pump and treat is not a viable option at the site due to limited groundwater exiraction capabilities at the site. The technology has shown to be
viable in bench trials but is not as robust and complete in arsenic removal as the current GWCTS process or proposed similar upgrades. Although
it would produce a non-hazardous waste, the decreased O&M operational efficiencies from having the pre-treatment system in a separate building,
large amount of chemicals needed, and the lack of polishing enhancements also make the upgrades alternative a better choice. This technology
was eliminated as part of the PDP focused alternatives evaluation.
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ug/L = micrograms per liter
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.{for MS/MSD analysis for the August and September 2015 events, percent recoveries were not
‘icalculated. A serial dilution was performed and the percent difference was above criteria as
noted in the laboratory case narrative. The data is useable but estimated due to the serial
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dilution exceedance which may indicate matrix interferences.

1.

SEWER INVESTIGATION LOCATIONS
.. TYCO.FIRE PRODUCTS LP
_MARINETTE, WI

JACOBS

FILENAME: TycoBase_473274.dgn PLOT DATE:  201501\19

PLOT TIME:  12:23:37 PM

ED_014293_00000428-00091



s
25
o
At &=
w800
&
=
3
4,08
200
8.08
L) = e
o5 3
G
fust o I
Bopow
Notes:

GPM - Gallons per minute
EW - Extraction Well

71-des

RETILY

€7

TR

ey me
& s o
g w
n % 7
; o
O
= 5 W

Muanth, Year

By =05 gz o & 2

w o ~ 4 & o = 7 &

I S T T T S T o

3% o ~d e ~d ey o3 o
FIGURE 4

Monthly Extraction Well Average Pumping Rates
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7o T MEASURED

GROUNDWATER
TREATMENT
BUILDING

1 WAHBSHCTERED
MWA1EM WITH 500

' MWI0TM .
MWAO7D

April 2018 Monthly Average Extraction Well Flow Rates (gallons per minute)

EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7

0.58 0 0.03 0.03 23 1.18 0.57

SFROTEN,,
T

Flow rates from Pump Down Program Extraction Wells are not included in the table.
However, operations were active during this time.

UNDER STANDING WATER .
NO MEASUREMENT COLLET

7T
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 MWOOZM

" MW100D
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)

MWo198

{57807}
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RAA0048
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Wi
&
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Mwa2z2

HMWOG3M
M EZM%' G Mwosas

i, MWOB0S
MWO50M

“MWosoD

MWOBIM
Mwosds:
ST .

LEGEND ...
EW-5. &  EXTRACTION WELL OR TEST WELL ARSENIC SEMI-ANNUAL
B . MW %"\LSBT-O SAMPLING LOCATION
o MONITORING WELL - SHALLOW OR PEAT
o OR MW115P © TRANSDUCER
........ MWOO02ZM .49. MONITORING WELL - MEDIUM GROUNDWATER ELEVATION
e MEASUREMENT LOCATION
< MWO0O2D 3 MONITORING WELL - DEEP (BEDROGK) AND ARSENIC SEMI-ANNUAL
i - SAMPLING LOCATION
PZ04 & PIEZOMETER
Y P TRANSDUCER WATER
= VW-TBO1 &  VIBRATING WIRE PIEZOMETER LEVEL MEASUREMENT
& : AND MANUAL
$G1/R\ STAFF GAUGE GROUNDWATER ELEVATION
& MEASUREMENT AT TIME OF
& & . WELLS PREVIOUSLY ABANDONED ARSENIC SAMPLING
e : : . ORDESTROYED
& e MANUAL GROUNDWATER
o e s SHEET PILE WALL ELEVATION MEASUREMENT
e ONLY AT TIME OF ARSENIC
& e ——————— SLURRY WALL SAMPLING EVENTS
& et NOTES:
s : 1. MW003S (580.15) - MONITORING WELL WITH
& . GROUNDWATER ELEVATION (FT. AMSL).
& 2. DEPTH TO WATER LEVEL MEASUREMENTS COLLECTED ON APRIL 25 AND APRIL 26, 2018
FT. AMSL = FEET ABOVE MEAN SEA LEVEL IN WISCONSIN STATE PLANE
: ® COORDINATE SYSTEM NORTH AMERICAN VERTICAL DATUM (NAVD) 1988. FIGURE 5A
s Brninid 3. CONTOURS COULD NOT BE GENERATED FOR THE WETLANDS AREA DUE TO THE
LIMITED MONITORING POINTS AND MINIMAL VARIANCE BETWEEN POINTS. SHALLOW WELL DEPTH - APRIL 2018
& o 100 200 300 POTENTIOMETRIC SURFACE MAP
& MWD ™ ™ ™ ™ o — TYCO FIRE PRODUCTS LP
. {5a4 00y NG 125 G- MWOIIM SCALE IN FEET MARINETTE, WISCONSIN R
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SEE NOTES

FOR MW105D-—\
31)25 »
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SEE NOTES
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R
{56298
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Mingas @b MWOTIM

0 100 200

SCALE IN FEET

300

NOTES:
. MWO0O03S (580.15) - MONITORING WELL WITH GROUNDWATER ELEVATION (FT. AMSL).

-

2. DEPTH TO WATER LEVEL MEASUREMENTS COLLECTED ON APRIL 25 AND APRIL 26, 2018
FT. AMSL = FEET ABOVE MEAN SEA LEVEL IN WISCONSIN STATE PLANE
COORDINATE SYSTEM NORTH AMERICAN VERTICAL DATUM (NAVD) 1988.

w

MW105D GROUNDWATER ELEVATION NOT REPRESENTATIVE DUE TO
SUSPECTED SURFACE WATER RUNOFF FROM SNOW MELT AND IS
THEREFORE NOT INCLUDED IN THE CONTOURING.

-

MW1138D HAS A SLOW RECOVERY RATE AND MAY NOT BE REPRESENTATIVE
AND THEREFORE IS NOT INCLUDED IN THE CONTOURING.

EW-5. &  EXTRACTION WELL OR TEST WELL ARSENIC SEMI-ANNUAL
e (%"‘;SBT-O SAMPLING LOCATION
MONITORING WELL - SHALLOW OR PEAT
OR Mwi1sp @ TRANSDUCER
MWO02M ) MONITORING WELL - MEDIUM GROUNDWATER ELEVATION
MEASUREMENT LOCATION
MWO0O2D 3 MONITORING WELL - DEEP (BEDROGK) AND ARSENIC SEMI-ANNUAL
SAMPLING LOCATION

PZ04 & PIEZOMETER
TRANSDUCER WATER
VW-TB01 &4  VIBRATING WIRE PIEZOMETER LEVEL MEASUREMENT
AND MANUAL
SG1& STAFF GAUGE GROUNDWATER ELEVATION
MEASUREMENT AT TIME OF
WELLS PREVIOUSLY ABANDONED ARSENIC SAMPLING
OR DESTROYED
MANUAL GROUNDWATER
SHEET PILE WALL ELEVATION MEASUREMENT
ONLY AT TIME OF ARSENIC
SLURRY WALL SAMPLING EVENTS
ND NO DATA

TR MWO49M
MV 493@'

LEGEND

UNDER STANDING WATER,
NO MEASUREMENT COLLECTED,

FIGURE 5B
BEDROCK WELL DEPTH - APRIL 2018
POTENTIOMETRIC SURFACE MAP

TYCO FIRE PRODUCTS LP
JACOBS
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-??&JTW&AJER 18 MWITBS e 1,85} September 2018 Monthly Average Extraction Well Flow Rates (galions per minute)
BUILDING Mw118M
3 EW-1 EW-2 EW-3 EW-4 EW-5 EW-6 EW-7
0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow rates from Pump Down Program Extraction Wells are not included in the table.
However, operations were active during this time.
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oRMw11sp D TRANSDUCER
MWOO2M€P-  MONITORING WELL - MEDIUM GROUNDWATER ELEVATION
MEASUREMENT LOCATION
MW0ZDHf  MONITORING WELL - DEEP (BEDROCK) AND ARSENIC SEMI-ANNUAL
SAMPLING LOCATION
PZ04 A PIEZOMETER
TRANSDUGER WATER
VW-TBO1 A  VIBRATING WIRE PIEZOMETER LEVEL MEASUREMENT
AND MANUAL
& = SG1/3\ STAFF GAUGE GROUNDWATER ELEVATION
e MEASUREMENT AT TIME OF
WELLS PREVIOUSLY ABANDONED ARSENIC SAMPLING
, OR DESTROYED
e MANUAL GROUNDWATER
< e e SHEET PILE WALL ELEVATION MEASUREMENT
& e ONLY AT TIME OF ARSENIC
P e e SLURRY WALL SAMPLING EVENTS
e
& -
& 7 - X
NOTES: FIGURE 6A
& : 1. MWOD3S (580.15) - MONITORING WELL WITH GROUNDWATER ELEVATION (FT. AMSL). SHALLOW WELL DEPTH - SEPTEMBER 2018
< 0 100 200 300 2. DEPTH TO WATER LEVEL MEASUREMENTS COLLECTED ON SEPTEMBER 11, 2018 POTENTIOMETRIC SURFACE MAP
FT. AMSL = FEET ABOVE MEAN SEA LEVEL IN WISCONSIN STATE PLANE
HANOTID e —— ] TYCO FIRE PRODUCTS LP
Y S g - R TN R COORDINATE SYSTEM NORTH AMERICAN VERTICAL DATUM (NAVD) 1988. MARINETTE. WISGONSIN .
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